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PREFACE 


Man  through  the  ages  has  sought  out  and  discovered 
superior  plants  and  breeds  of  livestock  and  has  adapted 
them  to  his  use. 

Starting  from  simple  primitive  processes  of  trial  and 
error,  agricultural  study  has  gradually  developed  into 
one  of  the  elaborate  and  benefical  sciences  of  our  time. 
Research  is  basic  to  the  maintenance  of  agriculture  and 
to  the  advance  of  our  civilization. 
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AGRICULTURAL  ECONOMICS 


Research  in  the  Department  of  Agricultural  Economics  is  devoted  to  the 
a]j]:)lication  of  economic  principles  to  agriculture.  This  involves  establishment  of 
criteria  essential  to  planning  for  economical  utilization  of  resources,  efficient  mar- 
keting of  agricultural  products,  and  the  integration  of  business  and  industry  related 
to  agriculture  so  as  to  contribute  significantly  to  economic  development. 

Alternative  Adjustments  in  Farm  Organization 


Patterns  of  production,  distribution 
and  consumption  of  agricultural  prod- 
ucts have  undergone  widespread 
changes  during  the  last  two  decades. 
These  changes  and  adjustments  among 
regions  of  the  country  and  among  indi- 
vidual producing  units  probably  will 
continue.  In  most  areas,  farms  have 
become  fewer  and  larger.  Capital  re- 
quirements for  equal  levels  of  income 
in  1960  were  considerably  higher  than 
those  of  1940.  Likewise,  the  degree  of 
specialization  in  products,  as  well  as  in 
functions,  by  individual  finns  is  widely 
different  today  from  what  it  was  in 
1940. 

The  average  annual  change  in  the 
output  of  certain  vegetable  crops  in 
Maryland  over  the  last  20  years  was 
almost  opposite  of  that  in  the  United 
States  as  a  whole.  For  example,  in  the 
United  States  the  average  annual  per- 
centage increase  in  output  was  6.0  for 
tomatoes,  3.8  for  snap  beans,  2.2  foe 
sweet  corn,  2.2  for  lima  beans,  and  1.6 
for  peas.  On  the  other  hand,  annual 
output  of  sweet  corn  in  Maryland  in- 
creased at  the  rate  of  5  percent,  while 
that  of  tomatoes,  snap  beans,  peas  and 
lima  beans  declined  7.1,  0.34,  0.24  and 
0.17  percent,  respectively. 

Aggregative  changes  of  the  kind  de- 
scribed above  result  from  decisions  and 
actions  of  a  large  number  of  individuals. 
In  order  to  find  out  the  influence  of 


these  adjustments  on  individual  farms, 
adjustment  problems  faced  by  individ- 
ual farms  were  studied.  These  analyses 
indicated  that  all  farmers,  even  in  a 
relatively  small  area,  face  different  types 
of  adjustment  problems.  One  of  the 
most  distinguishing  characteristics  ob- 
served in  a  sample  of  94  farms  on  the 
Eastern  Shore  of  Maryland  was  the 
wide  variation  in  quantity  and  quality 
of  resources  used  in  farming.  About 
one- fifth  of  farms  had  an  average  of 
36  acres  in  cropland  (including  open 
pasture),  slightly  more  than  two- fifths 
averaged  160  acres  of  cropland,  and 
the  remainder,  or  about  one-third, 
averaged  520  acres.  Generally,  quanti- 
ties of  resources  other  than  land  in- 
creased as  acreage  increased. 

The  adjustment  problem  faced  on 
these  three  groups  of  farms  varies  rath- 
er widely.  Present  incomes  from  farm- 
ing on  the  small  farms  was  far  below 
that  generally  assumed  to  be  satisfac- 
tory. Furthermore,  it  is  unlikely  that 
family  incomes  on  these  farms  can  be 
raised  to  a  satisfactory  level  by  increas- 
ing output  per  unit  of  inputs  or  by 
obtaining  higher  prices.  The  primary 
adjustment  problem  faced  by  these 
farmers  is  to  obtain  additional  fann 
resources  or  find  off -farm  employment. 

The  second  group  of  farms  consists 
of  those  which  were  operated  largely 
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by  the  farm  family  with  small  amounts 
of  hired  labor.  Except  for  those  on  the 
lower  end  of  the  size  scale,  present 
inefficiencies  likely  could  be  removed 
by  selection  of  enterprises  to  pemiit 
more  intensive  utilization  of  resources 
and  application  of  "better"  fann  prac- 
tices.  Individual   fanns   in   the  third 


group  varied  rather  widely.  Their  com- 
mon characteristic  was  the  presence  of 
adequate  resources  for  the  foundation 
of  efficient  production.  In  some  cases 
incomes  probably  could  be  increased 
by  replacing  extensive  enterprises  with 
more  intensive  enterprises. 

(Project  A-18-am) 


Economic  Effects  of  Vertical  Integration 


Increased  commercialization  of  agri- 
culture in  the  last  two  or  three  decades 
intensified  the  necessity  of  linking  to- 
gether the  operations  of  farms  with  non- 
farm  firms.  An  increasing  proportion 
of  total  resources  used  on  many  types 
of  farms  is  obtained  from  nonfarm 
firms.  Also,  most  farm  products  are 
processed  and  handled  by  nonfann 
firms  between  the  farm  and  the  con- 
sumer. The  linking  together  of  these 
functions  through  means  other  than 
price  is  called  vertical  integration  or 
contract  farming.  Thus  far,  vertical 
integration  in  agriculture  has  been  most 
prevalent  in  the  production  of  broilers, 
hatching  eggs  and  vegetable  crops. 
However,  it  has  been  extended  to  egg 
production  and  other  livestock  enter- 
prises in  some  areas.  Most  contracts  or 
agreements  contain  a  promise  of  the 
nonfarm  firm  to  furnish  certain  physical 
resources  as  well  as  certain  managerial 
services.  Receipts  from  the  sale  of  the 
product  are  shared  by  the  farm  firm 
and  the  nonfarm  firm. 

Among  other  advantages  to  fanners 
such  as  a  source  of  financing,  vertical 
integration  is  supposed  to  shift  some  of 
the  risk  in  farm  income  from  the  fanner- 
grower  to  another  party.  The  major 
purpose  of  this  project  was  to  obtain 
some  measurement  of  the  degree  to 
which  income  risk  of  broiler  growers 
is  shifted  to  nonfann  finns  by  vertical 
integration  arrangements.  Incomes  of 
broiler  producers  under  assumed  con- 
ditions were  estimated  for  10  financing 
plans  over  the  last  13-year  period.  Aver- 


age net  income  per  1,000  broilers  pro- 
duced was  greater  for  the  independent 
producer  than  for  any  of  the  contract 
plans.  However,  the  variability  in  in- 
come generally  was  greater  for  the  so- 
called  independent  producer.  There- 
fore, contracts  or  vertical  integration 
agreements  would  have  pennitted  grow- 
ers with  insufficient  reserves  (including 
conventional  credit)  to  remain  in  pro- 
duction through  severe  low-income  per- 
iods. 

In  practice,  considerable  changes  oc- 
curred in  the  details  as  to  agreements 
of  resource-and-income-sharing  by  the 
respective  contracting  parties.  One  of 
the  most  important  changes  in  contracts 
during  the  last  decade  in  broiler  con- 
tracts was  the  inclusion  of  grower  pro- 
duction-efficiency incentives.  However, 
many  of  the  contracts  which  were  in- 
cluded in  this  study  fell  short  of  pro- 
viding adequate  production-efficiency 
incentives.  When  it  was  assumed  that 
feed  conversion  was  2.5  (2.5  pounds  of 
feed  required  per  pound  of  broiler 
meat  sold)  the  results  were  inconclusive 
as  to  the  desirability  of  self-financing 
plans,  as  compared  with  other  financing 
plans.  Average  level  of  income  was 
greater  in  this  case  for  the  self-financed 
grower,  but  the  variability  also  was 
greater.  However,  when  feed  efficiency 
was  3.5,  several  vertically  integrated 
plans  ranked  higher  than  the  self-fi- 
nancing  plan  in  achieving  the  dual  ob- 
jective of  maximum  average  income 
and  minimum  variability  of  income. 

(Project  A-18-aq) 
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Economies  of  Lorge-Scole  Dairy  Farming 


Modern  dairymen  operate  businesses 
with  more  and  better  cows  than  a 
decade  or  so  ago.  Perennial  questions 
for  managers  of  dairy  farms  are:  How 
big  should  I  become?  How  is  my  pro- 
duction efficiency  likely  to  increase  with 
expansion  in  cow  numbers?  Will  the 
net  effect  of  economies  and  disecon- 
omies of  large  size  increase  my  net  fann 

come? 

Forty  fann  organization  and  opera- 
tion records  for  the  1959-60  year  have 
been  obtained  from  Maryland  dairy 
farms  ranging  in  size  from  43  to  225 
cows  with  an  average  of  78  cows  and 
44  heifers  of  all  ages  per  farm.  These 
farms  had  an  average  labor  force  of 
3.3  man  equivalent  per  farm.  The  aver- 
age total  size  of  farm  was  364  acres, 
with  48  percent  of  this  total  in  crop- 
land. These  farms  had  175  acres  of 
crops  per  farm.  Only  2.3  acres  of  crop- 
land was  available  per  cow  and  replace- 
ment. The  average  labor  intensity  on 
these  farms  was  55  crop  acres  per  work- 
er and  25  cows  per  worker. 

When  selected  farm  business  factors 
were  related  to  farm  size,  as  measured 
by  number  of  cows,  labor  intensity  with 
cropland  and  cows  showed  some  tend- 


ency to  increase  up  to  the  70-79-cow 
grouping.  The  7  farms  in  this  group 
had  a  2.3  man  equivalent  average  labor 
force  which  took  care  of  75  cows  and 
51  heifers  of  all  ages.  These  farms  have 
an  average  of  33  cows  per  man  and  71 
acres  of  cropland  per  man,  with  22 
heifers  per  man  in  addition.  These 
farms  had  an  average  of  316  total 
acres,  with  164  acres  in  crops.  One 
cow  and  replacement  stock  was  carried 
on  each  2.2  acres  of  cropland. 

A  similar  grouping  of  Maryland  dair)' 
farm  survey  data  for  1956  also  showed 
that  labor  intensity  with  cows  and  crop 
acres  showed  no  tendency  to  increase 
beyond  the  levels  reached  in  the  70-79- 
cow  farms. 

On  the  basis  of  these  data  and  other 
observations,  there  would  seem  to  be 
few  operating  efficiencies  available  to 
most  dairymen  after  about  80  cows  per 
herd  is  attained.  However,  in  most 
cases,  the  net  farm  income  to  the  opera- 
tor will  continue  to  increase  with  in- 
creased size  of  herd  and  volume  of  milk 
sales  if  labor,  capital,  land  and  man- 
agerial ability  are  available. 

(Project  A-18-ar) 


Artifcial  Hay  Drying  Versus  Field  Curing 


In  recent  years,  there  has  been  much 
talk  and  discussion  about  methods  of 
;uring  hay  artificially.  Farmers'  experi- 
mces  and  controlled  experiments  have 
indicated  that  artificial  drying,  as  com- 
pared with  field-cirring,  results  in  a 
larger  quantity  of  a  higher  quality  ha)'. 
The  major  question  is  "Will  the  in- 
creased returns  more  than  offset  the 
ncreased  drying  cost?" 

When  only  small  quantities  of  hay 
ire  dried,  the  costs  of  drying,  in  general, 
Arill  be  higher  than  the  returns.  When 
arge  tonnages  of  hay  are  dried  the 


fixed  costs  are  distributed  over  more 
tons  of  hay,  which  results  in  lower  costs 
per  ton.  This  means  that  artificial  hay 
drying  is  most  likely  to  be  adopted  on 
the  dairy  fanns  with  large  numbers  of 
cattle  and  large  amounts  of  hay  pro- 
duced. 

Farmers  with  fewer  than  30  cows 
should  figure  all  costs  very  closely  be- 
fore investing  in  a  home-built  mow  drier 
with  heat  which  is  likely  to  be  under- 
utilized and  uneconomical  if  fewer  than 
90  tons  of  hay  are  dried  annually.  Dairy- 
men should  compare  probable  net  re- 
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Management  workshop  of  Fannin  Farmer  Cooperative,  Easton,  Maryland. 


Inspecting  hay-dryer  installation. 
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turns  from  capital  invested  in  hay  driers 
witli  probable  net  returns  from  other 
uses  of  capital. 

.  The  mow  driers  without  heat  did  not 
increase  returns  enough  to  pay  variable 
costs.  Likewise,  the  wagon  and  platfonn 
systems  which  dried  hay  from  45  down 
to  15  percent  moisture  did  not  have 
sufficient  returns  to  cover  variable  costs. 
This  means  that  dairymen  should  rely 
on  natural  drying  until  hay  approaches 
the  30-percent  moisture  level.  In  some 
cases,  rain  damage  will  be  incurred  un- 
less the  drying  operation  is  started  at 
high  moisture  levels.  This  type  of  ex- 
pensive drying  may  be  unavoidable  oc- 
casionally. 

The  system  of  hay  drying  with  the 


highest  average  cost  of  initial  invest- 
ment is  the  "purchased"  wagon  drier 
system  with  shed.  A  saving  in  cash  out- 
lay is  ix)ssible  if  the  farmer  can  build 
the  wagons  and  shed.  The  initial  invest- 
ment will  be  considerably  lower  if  a 
tarpaulin  is  used  instead  of  a  shed. 
About  1 75  tons  of  hay  dried,  or  feed  for 
a  60-cow  herd,  is  necessary  to  reach  the 
break-even  point  with  a  home-built 
four-wagon  drier  with  tarpaulin.  Be- 
cause of  the  relatively  high  costs  in- 
volved, increased  net  returns  from  arti- 
ficial hay  drying  are  likely  only  under 
conditions  of  low  initial  investment  and 
relatively  large  tonnages  of  hay  dried. 

(Project  A-18-ao) 


Quality  Goals  and  Practices  of  Canners  Are  Studied 


Vegetable  processors  differ  in  prac- 
tices employed  and  techniques  and  fa- 
cilities used  in  grading  raw  products 
and  in  controlling  and  testing  the  qual- 
ity of  the  finished  product.  These  pro- 
cedures were  the  subject  of  a  research 
project  which  also  included  a  study  of 
processors'  quality  goals  as  related  to 
the  quality  expectations  of  buyers.  In 
view  of  the  interest  in  selling  the  prod- 
ucts of  member  processors  through  a 
joint  sales  organization,  as  expressed 
by  some  sectors  of  the  industry,  findings 
3f  this  study  would  assist  in  developing 
olans  for  coordinating  quality  control 
ind  grading  practices  in  order  to  at- 
:ain  uniformity  of  quality. 

According  to  initial  tabulation  of  data 
>btained  in  a  survey  of  50  vegetable 
:anners,  65  j>ercent  used  some  method 
>f  grading  as  a  basis  for  paying  growers 
or  processing  vegetables.  Lima  beans 
md  tomatoes  were  the  principal  com- 
nodities  for  which  grading  served  as 
he  basis  for  quality-price  differentials. 

Processors  who  grow  some  or  all  of 
heir  raw  product  have  direct  control 


over  cultural  and  harvesting  practices 
aflfecting  quality.  Processors  with  an- 
nual volumes  under  150,000  cases  grew 
an  average  of  26  percent  of  their  raw 
product,  as  compared  with  15  percent 
for  the  larger  processors  with  annual 
volumes  over  500,000  cases. 

For  vegetables  grown  under  contract, 
processors  had  some  control  over  quality 
of  raw  product  through  contract  pro- 
visions concerning  varieties,  fertiliza- 
tion, spraying  and  harvesting  methods. 
In  this  study,  all  processors  of  corn, 
peas  and  lima  beans  procured  raw 
product  exclusively  by  contract.  About 
28  percent  of  the  snap  bean  processors 
and  33  percent  of  the  tomato  proces- 
sors purchased  these  commodities  ex- 
clusively on  the  open  market.  Only  28 
percent  of  the  processors  stated  that 
they  plan  to  improve  the  quality  level 
of  their  processed  products.  Reasons 
given  for  not  planning  to  change  were, 
in  order:  (1)  Present  quality  level  is 
satisfactory  to  the  trade;  (2)  it  would 
not  be  considered  profitable  to  pack  a 
higher  grade;  and  (3)   weather  con- 
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ditions  aie  too  variable  to  wairant  more 
stringent  quality  control. 

Another  phase  of  the  study  will  com- 
pare processors  and  buyers  with  refer- 
ence to :   ( 1 )  Their  evaluation  of  the 


quality  of  two  selected,  unidentifiec 
samples  of  canned  tomatoes,  greer 
beans  and  sweet  com;  and  (2)  theii 
criteria  for  evaluating  quality. 

(Project  A-26-baj 


Survey  of  Baltimore-Washington  Areas  Contained  Eye-Opening 
Facts  for  the  Broiler  Industry 


A  survey  was  made  with  69  whole- 
sale-distributors, 1,060  retail  stores  or 
their  representatives,  and  2,004  con- 
sumers in  the  two-city  area.  All  con- 
tacts were  made  by  personal  interview 
with  the  exception  of  the  consimier 
surveys  which  was  conducted  by  tele- 
phone interview. 

At  the  wholesale-distributor  level,  the 
City  of  Baltimore  obtained  49  percent 
and  Washington  56  percent  of  total 
broiler  needs  from  North  Carolina.  The 
Delmarva  area,  including  the  Eastern 
Shore  of  Maiyland,  Delaware  and  Vir- 
ginia, supplied  28  percent  in  Baltimoi  e 
and  13  percent  of  total  needs  in  Wash- 
ington. Traffic  conjestion  in  the  whole- 
sale markets,  lack  of  storage  facilities, 
and  crowded  conditions  were  a  few  of 
the  problems  distributors  faced. 

Approximately  2,000  retail  stores  in 
the  two  cities  dispersed  1,600,000 
pounds  of  poultry  per  week.  An  esti- 
mated 87  percent  of  this  volume  was 
handled  by  chain  stores  and  13  percent 
by  independents  and  comer  groceries. 
In  Baltimore,  chain  stores  averaged 
about  2,000  poimds  per  store  each  week, 
as  compared  with  154  pounds  of 
chicken  sold  by  independents.  Retailers 
generally  preferred  to  carry  their  own 
store  identification  on  poultry  meat 
rather  than  the  producer  brand  desig- 
nation. 

Most  consumers  felt  that  a  29-  to 
34-cent-a-pound  range  was  "reason- 
able"; less  than  5  percent  bought 
chicken  only   when   advertised   as  a 


weekend  special;  two-thirds  purchased 
no  more  chicken  when  featured  as  a 
sale  than  they  normally  did;  about  6C 
percent  put  their  chicken  in  the  freezei 
compartment  of  the  refrigerator. 

It  was  generally  concluded  that  im- 
provements could  be  made  in  the  qual- 
ity of  poultry  sold  in  the  Baltimore  and 
Washington  ai'ea.  Such  improvement* 
could  be  made  through  State  or  city 
legislation,  through  educational  efforts 
in  the  area,  and/or  through  better  pub- 
lic relations  between  supply  areas  and 
centers  of  distribution.  There  was  evi- 
dence that  the  market  will  move  in  the 
direction  of  handling  more  of  the  frozen 
products. 

One  possibility  would  be  to  display 
chicken  in  a  three-compartment  display 
case  where  the  housewife  could  buy 
either  hard  frozen,  partially  frozen,  or 
freshly  thawed,  depending  on  when  she 
planned  to  use  it.  Along  with  this 
three-compartment  display,  there  could 
be  made  available  promotional  mate- 
rials and  recipes  which  would  improve 
consumer  acceptance.  Also,  there  was 
some  interest  in  sales  contracts  for  de- 
lively  of  the  product  at  specific  loca 
tions  on  a  regular  basis.  Productior, 
areas  may  be  able  to  improve  sales  b) 
gearing  more  of  their  sales  and  promoi 
tional  programs  to  chain  stores  anc 
feeding  establishments  in  view  of  th^ 
fact  that  the  number  of  retail  store] 
and  wholesale-distributors  in  the  two| 
city  area  is  declining. 

(Project  A-26-be\ 
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Typical  display  of  fresh 
Baltiniore-Washi 

Status  of  Membership  Relations  for 

It  is  essential  for  a  modern  fanner 
cooperative  association  to  have  a  well- 
nformed  membership,  and  for  the  co- 
operative officials  to  be  aware  of  the 
needs  and  desires  of  all  members.  The 
membership  relations  and  educational 
programs  of  12  local  cooperatives  were 
analyzed  for  their  effectiveness. 

Cooperative  education  work  with 
farm  youth  was  found  to  be  practically 
non-existent  on  a  local  level.  Slightly 
:>ver  half  the  associations  reported  mak- 
ing financial  contributions  to  local  farm 
,'oath  activities. 

With  the  exception  of  personal  con- 
;acts  by  store  managers,  warehouse  or 
delivery  personnel,  the  annual  meetings 
A'ere  the  primary  means  of  contacting 
he  membership.  The  average  attend- 
mce  at  annual  meetings  was  approxi- 
nately  21  percent  of  the  voting  mem- 
bers. Voting  members  made  up  only  41 
percent  of  the  total  persons  attending 
he  annual  meetings.  The  cost  of  the 
mnual  meeting  per  person  was  87 
;ents,  while  the  cost  per  voting  member 
)resent  was  $1.26. 


fryers  in  retail  stores  of  the 
ngton  market  area. 

Maryland  Farmer  Cooperatives 

Ten  of  the  12  cooperatives  reported 
having  regularly  distributed  house  or- 
gans. Seven  distributed  the  official 
monthly  publication  of  the  regional  co- 
operative with  which  they  were  affili- 
ated. Two  independent  locals  published 
their  own  monthly,  and  one  distributed 
a  bi-weekly  publication  of  one  of  their 
suppliers.  Only  four  cooperatives  had 
100  percent  of  their  members  on  their 
mailing  lists. 

Seven  of  the  local  cooperatives  re- 
ported having  related  women's  organi- 
zations, but  none  of  the  cooperatives 
had  women's  programs  which  were  an 
integral  part  of  the  membership  rela- 
tions program.  It  appears  that,  although 
Maiyland  cooperatives  do  maintain 
good  membership  relations,  in  all  cases 
the  manager,  the  warehouseman  and 
the  truckdriver  still  bear  particular  ob- 
ligation to  help  maintain  the  best  of 
membership  relations  for  farmer  coop- 
eratives in  Maryland. 

Membership  education  through  the 
employees  who  actually  meet  the  mem- 
ber patrons  from  day  to  day  should  be 
stressed.  (Project  A-26-b) 
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AGRICULTURAL  EDUCATION 


Research  in  agricultural  education  is  concerned  primarily  with  helping  rural 
leaders  in  agriculture  work  more  effectively  in  raising  the  educational  level  of  rural 
youth  and  adults.  As  research  in  technology  reveals  more  and  more  new  informa- 
tion, better  methods  of  disseminating  that  information  must  be  found.  The  rapidly 
changing  patterns  of  human  behavior  should  be  based  upon  the  latest  and  most 
accLU"ate  information  available.  Research  in  agricultural  education  aims  to  accel- 
erate this  process. 


Factors  Affecting  Academic  Success  in  College 


The  need  for  College  of  Agriculture 
graduates  has  been  established  and  is 
generally  recognized.  Identification  and 
analysis  of  educational  experiences  con- 
tributing to  successful  academic  per- 
formance in  college  should  be  helpfid 
to  administrators  responsible  for  educa- 
tional programs  at  the  college  level.  A 
knowledge  of  the  preparation  desirable 
for  study  in  the  College  of  Agriculture 
should  prove  valuable. 

Literature  on  the  problem  was  le- 
viewed,  and  a  simimary  was  prepared 
and  distributed  to  administrators  in 
land-grant  colleges  and  interested  re- 
searchers. The  literture  cited  indicated 
successful  academic  achievement  in  the 
College  of  Agriculture  did  not  depend 
on  the  study  of  specific  subject  matter 
in  high  school.  However,  there  was  evi- 
dence presented  which  supported  the 


concept  that  previous  success  as  indi- 
cated by  high  school  rank  was  a  valid 
criterion  for  predicting  success  in  col- 
lege. 

The  review  of  literature  revealed  that 
for  each  student  in  publicly-supported 
institutions  who  failed  to  main- 
tain college  academic  standards,  his 
counterpart  not  in  academic  difficulty 
withdrew  for  other  reasons.  This  study 
was  undertaken  to  detennine  why  aca- 
demically able  students  discontinued 
their  pursuit  of  a  college  education  ui 
agriculture.  Data  are  currently  being 
collected  on  students  who  were  not  in 
academic  difficulty  but  terminated  their 
studies  prior  tO'  graduation.  Reasons 
given  by  students  for  discontinuing 
their  education  will  be  analyzed  and 
their  plans  for  continuing  will  be  de- 
termined. (Project  T-6  1960-61 ) 
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AGRICULTURAL  ENGINEERING 


Agricultural  engineering  research  objectives  are  to  devise  or  improve  equip- 
ment and  facilities  for  the  production,  processing,  storage,  and  utilization  or  mar- 
keting of  agricultural  products.  Research  studies  are  conducted  in  cooperation  with 
other  departments,  with  the  Agricultural  Engineering  Department  providing  the 
engineering  knowledge,  equipment  and  skills. 

In  a  report  of  this  type,  resumes  of  only  the  most  important  activities  can  be 
given.  Details  are  given  in  technical  papers  and  bulletins  and  at  field  days.  The 
department  staff  devotes  considerable  time  to  consultation  with  other  departments 
on  equipment,  controls  and  instrumentation  essential  to  conduct  of  their  research. 


Production,  Harvesting  and  Curing  of  Maryland  Tobacco 


Housing  investigations  were  contin- 
ied  on  comparison  of  natural  curing 
vvith  controlled  curing  in  standard-size 
aams.  The  controlled  curing  was  con- 
ducted in  a  cinder-block  bam.  To  mod- 
fy  the  curing  conditions,  facilities  were 
srovided  to  automatically  humidify, 
leat  or  dry  the  air.  The  air  could  be 


re-circulated  or  outside  air  taken  in 
The  results  were  very  favorable,  the 
quality  about  the  same  for  each 
method.  The  natural  curing  conditions 
were  very  favorable  during  this  curing 
period.  The  same  amount,  approxi- 
mately 1  acre  of  crop  was  cured  in  each 
barn.  For  the  1959  season,  the  tobacco 


Apparatus  for  tobacco  drying  tests  by  controlled  airflow. 
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finished  under  the  modified  curing 
conditions  sold  for  $642.12  for  an  aver- 
age price  of  $67.73  per  100  pounds, 
while  the  natural  cure  sold  for  $639.76 
for  an  average  of  $68.35  per  100 
pounds.  Preliminary  evaluation  of  the 
results  for  the  1960  crop  indicated  bofh 
lots  to  be  of  very  good  quality. 

Loss-of-weight  studies  showed  that 
during  field  wilting  the  tobacco  lost  16.6 
percent  of  its  initial  green  weight.  This 
amount  to  1.5  to  2  tons  of  water  loss  in 
the  field.  A  comparison  of  wilted  and 
non-wilted  is  shown  in  figure  on  page  9. 

Compact  curing  of  Maryland  tobacco 


follows  an  entirely  new  principle.  This 
method  consists  of  packing  the  tobacco 
in  boxes  and  forcing  air  through  the 
boxes  to  cure  the  tobacco.  In  this  ex- 
periment the  tobacco  was  cut  and  field 
wilted.  The  plants  were  then  packed  in 
a  box  2  feet  square  and  5  feet  high.  As 
many  plants  as  possible  were  placed  m 
the  box.  The  rate  of  air  passing  through 
the  boxes  was  controlled.  The  tobacco 
cured  by  this  method  was  of  satisfactory 
quality  with  a  rate  of  from  5  to  8  c.f.m. 
per  plant  being  more  desirable. 

(Project  RB-ll-G) 


Mechanization  of  the  Harvest 


A  tobacco  haiA'cster  was  constructed  being  encountered.  Further  modifica- 

utilizing  principles  tk'\  cl(i]K'd  in  tlu^  to-  tion  is  planned  before  more  field  testing 

bacco  spearing  maciiine.  Limited  test-  is  conducted. 

ing  was  conducted  with  some  difficulty  (Project  R-U) 


WEIGHT  LOSSES  OF   WILTED  AND  NOT  WILTED 
MARYLAND  TOBACCO 


DAYS  CURED 
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Pneumatic  Handling  of  Chopped  Forage 


The  objective  of  this  experiment  is  to 
determine  the  design  criteria  for  a 
pneumatic  system  for  placing  wilted 
chopped  hay  in  a  drying  chamber.  ]f 
proved  economically  feasible,  such  a 
system  would  enable  the  drying  of  hay 
under  more  favorable  conditions  than 
is  possible  with  baled  hay. 

The  system  consists  of  feeding  equip- 
ment designed  to  introduce  hay  into  an 
air  stream,  fans  and  100+  feet  of 
horizontal  pipe  14  inches  in  diameter, 
and  an  air-tight  receiving  chamber.  The 
horizontal  pipe  and  receiving  chamber 
represent  a  deliveiy  system  and  hay 
mow.  Air  pressures  in  the  pipe  and  re- 
ceiving chamber  are  measured,  permit- 
ting calculation  of  airflow  and  veloci- 
ties. The  pressures,  together  with  fan 
speeds,  permit  computation  of  power 
requirements. 

Data  were  obtained  by  locating  in- 
struments on  a  panel  to  permit  instan- 
taneous recording  of  all  readings  by  use 


of  a  semi-automatic  camera  during 
trials.  A  uniform  feeding  of  hay  was 
accomplished  by  use  of  a  conveyor  3 
feet  wide  and  84  feet  long  which  was 
loaded  uniformly  prior  to  each  test  and 
run  at  a  uniform  speed  during  each  test. 

A  section  of  plexi-glass  tubing  was 
placed  in  the  14-inch  pipe  to  permit 
slow-motion  photographic  study  of  the 
flow  characteristics  of  the  chopped  hay 
in  the  pipe.  Observations  show  that  the 
particles  of  hay  do  not  float  as  had  been 
expected,  but  move  along  more  or  less 
by  bouncing  like  particles  of  sand  in  a 
small  streambed. 

Two  fans  were  used  in  series  to  pro- 
vide a  velocity  of  5,000  feet  per  minute 
with  no  hay  load.  A  total  of  150  tests 
of  1  minute  duration  were  run  with 
rates  of  5.0,  7.5,  10.0,  12.5,  15  and  20 
tons  per  hour  with  four  moisture  ranges 
of  30-35  percent,  35-40  percent,  40-45 
percent  and  45-50  percent. 

(Project  R-16) 


Development  of  Improved  Methods  and  Equipment  for 
Harvesting  Sweet  Potatoes 


The  machine  constructed  for  research 
in  separating  the  crop  from  the  soil  in 
root  crop  harvesting  was  modified  foi^ 
use  in  this  project.  Several  varieties  of 
sweet  potatoes  were  harvested.  No  prob- 
lems were  encountered  in  separating 
the  soil  from  the  crop  even  in  heavy  soil 
except  when  this  soil  was  saturated. 
Flat-growing  varieties,  such  as  Nema- 
gold,  could  be  readily  separated  from 


the  vines.  The  more  upright-growing 
varieties,  such  as  Gold  Rush,  provided 
some  troubles  in  the  separating  mech- 
anism. The  more  tough-skinned  varie- 
ties, such  as  Gold  Rush,  could  be  har- 
vested without  serious  damage.  Nema- 
gold,  due  to  its  tender  skin,  was  seri- 
ously damaged,  apparently  by  the  slid- 
ing action  on  the  grizzly  bars. 

(Project  R-18) 


Principles  of  Separating  Crop  From  Soil  of  Harvesting  Root  Crops 

The  objective  of  this  project  was  to  of  the  crop  from  the  soil,  and  to  obsen'e 
detennine  the  interrelated  effects  of  effects  on  the  crop, 
frequency,   amplitude,   direction,   and        A  machine  was  designed  as  a  re- 
shape of  the  time-displacement  curve  search  vehicle,  rather  than  a  field  im- 
of  a  vibratory  motion  on  the  separation  plement,  and  constructed  for  work  on 
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this  project.  It  provides  for  a  wide 
range  of  adjustment  of  speeds,  fre- 
quencies, and  amplitudes  of  vibratory 
motion  and  it  permits  readily  the  ex- 
change of  complete  separating  systems. 
After  its  operations  were  tested  in  late 
1960  some  changes  were  effected  to 
make  the  machine  a  better  research 
tool. 

This  one-row  machine  is  a  trailing 
type,  mounted  on  four  wheels,  with  cas- 
tered  front  wheels  to  permit  turning. 
The  frame  is  22  feet  long  and  is  at- 
tached to  the  tractor  by  a  8/2 -foot 
hitch.  The  hitch  is  adjustable  laterally 
to  permit  adaption  to  various  row 
widths. 

Power  take-off  drive  is  provided  to 
permit  operation  of  such  parts  as  ele- 
vator chains  at  speeds  relative  to  the 
forward  speed  of  the  machine.  Sprock- 
ets permit  operation  in  several  tractor 
gears  to  provide  a  reasonable  ground 
speed  range. 

An  auxiliary  engine  provides  power 
for  more  convenient  control  of  the 
speed  or  frequency  of  shaker  beds  and 
auxiliary  equipment. 

Two  18-inch  rolling  coulters  elimi- 
nate trash  interference.  To  pemiit  dig- 
ging sweet  potatoes  without  first  remov- 
ing the  vines,  these  coulters  have  inde- 
pendent hydraulic  control  for  lowering 
the  coulters  before  lowering  the  digger 
shovel. 

The  shovel  is  the  conventional 
pointed  one  used  on  the  26-inch  John 
Deere  digger.  Change  to  other  shovel 
shapes  can  be  made  readily. 

The  elevator  is  of  conventional  26- 
inch  digger  chain  with  alternate  links 
bent  up  and  down.  To  avoid  loss  of 
soil,  a  sheet  steel  bottom  was  provided. 
This  arrangement  tended  to  pack  soil 
under  the  chain  when  operating  in  wet, 
heavy  soil. 

The  elevator  operates  at  an  angle  of 
26  to  .'^l  degrees  when  on  level  soil,  de- 


pending on  depth  of  digging.  The  en- 
tire frame  can  be  raised  or  lowered  on 
the  wheels  to  change  the  angle  for  dif- 
ferent depths. 

The  elevator  discharges  the  soil  with 
the  crop  onto  the  test  section  for  actual 
separation  of  crop  from  soil.  Two  units 
have  been  built  for  comparative  study. 
One  is,  in  effect,  a  vibratory  conveyor 
using  "grizzly"  bars  to  accomplish  the 
separation  while  moving  the  entire  ma- 
terial toward  the  rear.  The  bars  are  56 
inches  long  and  are  spaced  2  inches 
center  to  center.  Each  bar  is  topped 
with  a  /2-inch  O.D.  tube  covered  by 
^ -inch- thick  rubber,  made  from  /2- 
inch  X  /s-inch  black  laboratory  tubing. 
This  provides  a  free  space  of  IYq  inches 
between  bars.  Amplitude  and  frequency 
of  this  unit  are  adjustable  over  a  fairly 
wide  range.  The  angle  of  the  support 
arms  can  also  be  changed.  This  controls 
the  relation  of  the  vertical  to  the  hori- 
zontal components  of  the  motion.  With 
this  unit,  every  third  bar  is  extended, 
and  with  an  overhead  rake  acts  as  vine- 
removal  equipment.  A  belt  under  the 
vine-removal  equipment  collects  the 
crop. 

The  second  unit  is  a  conveyor  of  rub- 
ber-covered   digger   chain   of  2-inch 
pitch,  giving  a  free  opening  equal  to 
that  of  the  vibratory  conveyor  unit.  The 
conveyor  chain  is  driven  from  the  ele- 
vator chain  drive  so  that  its  speed  can 
be  related  directly  to  ground  speed.  The  , 
carrier  frame  is  mounted  on  springs  ■ 
and  vibration  is  provided  by  four  cams.  1 
Frequency  and  amplitude  arc  both  ad- 
justable. 

Determination  of  minimum  forces 
required  to  separate  Irish  or  sweet  po- 
tatoes from  the  vines  and  from  the  soil  i 
and  the  maximum  forces  which  can  be 
used  without  damaging  the  crop  should 
lead  to  designing  of  improved  har-  i 
vester. 

(Project  R-20) 
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AGRONOMY 


Research  in  agronomy  is  designed  to  add  to  the  store  of  knowledge  relating 
x>th  to  soils  and  to  field  crops  including  corn^  small  grains,  forages,  soybeans,  and 
;obacco.  This  effort  results  in  better  crop  and  soil  management  practices,  as  well 
iS  in  good  seed  of  improved  varieties. 

Research  projects  are  initiated  with  regard  to  the  need  for  specific  informa- 
ion  in  the  solution  of  problems,  either  current  or  anticipated. 

The  following  brief  statements  indicate  the  work  now  in  progress. 

landom  Sampling  Applied  to  Soil  Classification 


An  old  technique,  but  new  in  its  ap- 
plication to  soil  classification  problems, 
ji  being  used  on  soils  of  the  present 
[vlanor  series  to  see  Lf  they  should  be 
lassified  into  two  series.  In  the  past  the 
dils  of  the  Manor  series  (which  occupy 
lalf  of  the  Piedmont  Province)  have 
■een  separated  into  two  populations  at 
he  soil-type  level  of  generalization.  The 
istinction  has  been  made  on  the  basis 
f  coarse-fragment  (Channer)  content 
nd  depth  to  bedrock.  Closer  field  ex- 
mination  gave  indications  that  there 
lay  be  differences  between  these  groups 
rat  reflect  differences  in  degree  of  pro- 
le development  significant  enough  to 
'arrant  distinction  at  the  soil  series 
:vel. 

A  study  involving  random  samplings 
as  designed  to  measure  the  differences 
stween  the  groups  and  also  to  measure 
le  variation  within  each  group.  Chem- 
al  and  physical  de'temiinations  are 
iing  made  on  soil  samples  from  20 
rofiles  which  will  be  used  with  the 
lorphological  data  to  decide  upon  the 
assification  pro^blem,  as  well  as  for 

aking  predictions  about  the  behavior 


and  capabilities  of  these  soils.  The  re- 
sults of  this  study  will  also  lend  evidence 
to  the  unsolved  basic  question  of 
whether  taxonomic  soil  units  are  "nat- 
ural" units  or  "arbitrary"  units.  Pre- 
liminary results  indicate  that  these  two 
groups  do  differ  enough  in  soil  color, 
sand  content,  and  accumulation  of  clay 
in  the  B  horizon  to  warrant  classifica- 
tion in  separate  soil  series. 

The  end-product  of  the  cooperative 
soil  survey  program,  which  includes  the 
results  of  such  studies  as  the  "Manor" 
study,  is  the  soil  survey  report.  The  soil 
survey  report  of  Montgomery  County 
was  recently  issued.  In  addition  to  the 
conventional  information  about  use  of 
the  soils  for  agriculture  and  engineering 
it  contains  special  sections  about  use  of 
the  soils  for  community  planning  and 
sewage-disposal  systems.  Maryland  is 
making  special  efforts  to  classify,  map, 
and  interpret  the  soils  of  built-up  areas 
in  accordance  with  the  growing  de- 
mand for  soils  infonnation  in  these 
areas.  The  Washington  Coimty  report 
was  scheduled  for  issue  in  1962. 

(Project  0-48) 


lay  Mineralogy  Studies  Help  Evaluate  Maryland  Soils 

Knowing  the  kinds  of  clay  minerals  out  the  soil  profile  aids  in  explaining 
id  their  relative  distributions  through-     the  origin  of  the  soil,  its  proper  classi- 
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fication,  and  nutrient  supplying  and 
holding  capacities. 

Recent  clay  mineralogical  determina- 
tions of  some  soils  from  the  Appala- 
chian Region  indicate  that  the  domi- 
nant kinds  of  clay  are  inherited  from 
the  underlying  sandstone  and  shale. 
There  is  some  evidence  that  the  low- 
nutrient  holding  kaolinite  is  dominant 
in  soils  from  sandstone  and  that  the 
medium-nutrient  holding  illite  is  domi- 
nant in  soils  from  shale.  All  of  these 
soils  were  found  to  have  small  amounts 


of  vermiculite  in  the  surface  horizon 
that  is  apparently  of  pedogenetic  origin, 
Soils  in  the  Middletown  Valley  were 
found  to  have  equal  amounts  of  kaoli- 
nite and  vermiculite  in  all  parts  of  the 
profile  including  the  parent  material, 
These  .soils  are  known  to  be  capable  ol 
"fixing"  large  amounts  of  potassiurr 
and  ammonium  fertilizers  in  a  form  not 
readily  available  to  plants.  Vermiculite 
is  one  of  the  clay  minerals  having  this 
■'fixing"  ability. 

(Project  0-54) 


Heavily  Fertilized  Continuous  Corn 
Yield  as  Well  as  Corn  in  a  Rotation 

Corn  in  a  rotation  of  corn,  wheat, 
alfalfa,  yielded  120  bushels  while  con- 
tinuous corn  produced  90  bushels  in 
1960.  This  is  the  first  year  that  a  large 
difference  has  occurred  since  the  exper- 
iment was  started  in  1952,  but  it  is 
noteworthy  because  of  the  large  amount 
of  fertilizer  used  in  this  experiment. 
Each  plot  has  received  the  equivalent 
of  1,000  pounds  per  acre  of  10-12-12 


with  Winter  Cover  Crop  Does  not 

fertilizer  each  year  since  1952.  A  rye- 
vetch  cover  crop  has  been  seeded  in  the 
continuous  com  each  year.  The  soil 
structure  in  the  continuous  com  plots 
has  gradually  declined  during  this 
period;  it  has  increased  in  the  rotation 
plots.  It  would  appear  that  large 
amounts  of  fertilizer  will  not  produce 
maximum  yields  if  com  is  grown  con- 
tinuously. (Project  0-56  NE-H) 


Eleven-Year  Test  for  Grass  Lines 


A  nimiber  of  breeding  lines  were 
found  capable  of  high  yields  when 
grown  following  a  tall  fescue  sod.  The 
site  had  also  been  heavily  limed  5  years 
ago.  Differences  between  lines  were 
compressed  under  these  conditions. 

Testing  of  named  Maryland  varieties 


was  continued  for  the  eleventh  year. 
Moore,  a  fanner's  selection  now  rather 
widely  accepted,  Sweeny,  and  Long; 
Red  perfonned  as  well  as  Catterton  oi| 
Posey,  but  none  equaled  Wilson  in  yield 
of  value. 

(Project  J-59) 


Heat  Speeds  Gas  Treatment  for  Weed  Seedling  Control 

More  rapid  soil  penetration  by 
methyl  bromide  gas  was  obtained  when 
the  material  was  heated  within  the  cans 
by  immersion  in  boiling  water  before 
releasing  the  contents  than  when  the 
cans  remained  at  air  temperature.  The 
gas-tight  plastic  cover  used  to  contain 
the  gas  could  be  moved  after  a  few 
hours,  instead  of  the  usual  1-2  days. 

Both  gas  treatments  gave  excellent 


weed  control  and  seedling  growth 
Drenches  using  vapam  or  mylone,  botl 
having  the  same  gaseous  active  ingrc 
dient,  N-methyl  isothiocyanate,  wen 
improved  in  perfomiance  by  covering' 
the  soil  with  sheet  plastic  after  drench 
ing.  Eptam,  a  pre-emergence  herbicid' 
designed  for  use  in  vegetable  produc 
tion,  was  not  safe  or  effective  for  to 
bacco  seedbed  use.         (Project  B-81 
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Irrigation  Increases  Response  to  Forage  Fertilization 


Forage  fertilization  and  irrigation 
'itudies  during  the  past  four  years  ha\'e 
demonstrated  the  importance  of  ade- 
quate moisture  if  maximum  response  to 
forage  fertilization  is  to-  be  attained. 
This  increased  efficiency  was  most  pro- 
'nounced  with  high-nitrogen  fertiliza- 
jtion  of  pure  grass  stands.  Adequate  fer- 
jtilization  was  found  to  be  more  impor- 
tant than  supplemental  irrigation  in  the 
I  naintenance  of  adequate  forage  stands. 


Maximum  forage  production  of  Mid- 
land Bermudagrass  and  tall  fescue  was 
obtained  with  400  pounds  of  nitrogen 
per  acre  while  the  bluegrass  was  able 
to  effectively  utilize  only  200  pounds. 
The  increase  of  alfalfa  fertilization 
from  500  pounds  of  an  0-15-30  to  1,000 
and  1,500  pounds  resulted  in  small  for- 
age increases,  with  greater  stand  per- 
sistence under  the  higher  fertilizer  rates. 

(Project  BQ-83) 


Mr  Pollution  Study  of  "Weather  Fleck' 


The  occurrence  of  "weather  fleck"  of 
obacco,  a  disorder  in  which  the  ceils 
)eneath  the  epidennis  of  the  leaf  are 
ollapsed  and  die,  leading  to  the  ap- 
jearance  of  numerous  small  lesions  on 
he  surface,  has  been  correlated  with 
ligh  ozone  levels  in  the  atmosphere. 


The  Maryland  station  is  cooperating 
with  the  U.  S.  Department  of  Agricul- 
ture and  the  Department  of  Commerce, 
Weather  Bureau,  in  these  studies,  which 
are  a  phase  of  the  general  study  of  air 
pollution. 

(Project  BOQR-84) 


uong  Rotations  can  Improve  Tobacco  Quality 


Longer  rotations  can  be  expected  to 
)roduce  Maryland  tobacco  of  higher 
juality  than  continuous  tobacco  with 
vinter  covers.  Improved  physical  con- 
lition  of  the  soil  is  believed  to  be 
argely  responsible  for  the  benefits.  In- 
reased  compaction  of  the  soil  with  con- 
inuous  tobacco  decreases  gaseous  ex- 


change, and  Maryland  tobacco  needs  a 
well-aerated  soil  if  a  high-quality  prod- 
uct is  to  be  obtained. 

Higher  yields  are  not  necessarily  a 
product  of  longer  rotations,  but  are  ob- 
tainable if  proper  levels  of  plant  popu- 
lation and  fertilization  are  reached. 

(Project  B-68) 


■orage  Crop  Weed  Control 

The  use  of  CI  PC  to  control  chick- 
/eed  in  pure  alfalfa  stands  is  an  ac- 
epted  practice.  It  now  appears  that 
lis  herbicide  can  be  used  at  a  rate  of 

pound  per  acre  in  seedling  orchard- 
rass-alfalfa  mixtures  and  at  a  rate  of 

povmds  per  acre  in  established  or- 
hardgrass.  Brome,  tall  fescue,  and  tim- 
thy  mixtures  still  require  the  use  of 


dinitro  rather  than  CI  PC.  Research 
with  pre-emergence  herbicides  contin- 
ues, and  to  date  it  seems  that  EPTC 
and  its  analogs  offer  the  best  possibili- 
ties for  control  of  weeds  that  germinate 
in  the  fall  and  reduce  the  quality  of  the 
first  cutting.  New  herbicides  are  being 
added  to  these  trials  and  several  look 
very  good.  (Project  B-79) 
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study  of  Giant  and  Yellow  Foxtail 


The  effect  of  shade  on  the  growth  of 
foxtails  was  studied  in  the  greenhouse. 
It  was  found  that  60  percent  shade  re- 
duced the  leaf  width  of  giant  foxtail. 
Both  species  showed  a  reduction  in  dry 
weight  per  plant.  The  number  of  tillers 
was  also  reduced  by  shade.  These  re- 
sults indicate  that  shading  in  the  field 
by  crop  plants  may  be  a  significant  fac- 
tor in  lowering  the  vigor  and  competi- 
tiveness of  foxtail. 

When  foxtails  were  treated  with  da- 
lapon,  seed  production  was  reduced  if 
the  treatment  was  made  just  befce 
heading.  Clipping  foxtail  as  a  part  of 
cultural  operations  may  not  be  as  effec- 


tive as  it  appears.  When  foxtails  were 
clipped  at  various  stages,  the  only  treat- 
ment that  lowered  head  and  tiller  pro- 
duction was  a  single  clipping  at  4 1 
inches. 

Research  also  indicates  that  foxtail 
plants  contain  substances  which  directly 
inhibit  germination  of  other  seeds.  This 
substance  was  extracted  with  water  and 
subjected  to  freezing,  boiling  and  cen- 
trifuging.  None  of  these  affected  the 
activity.  A  cation  exchange  did  not  re- 
duce the  activity  of  the  extract  but  an 
anion  exchanger  eliminated  the  effect. 

(Project  B-70) 


Improvement  in  Herbicide  Technique 

One  of  the  problems  involved  in 
working  with  small  quantities  of  herbi- 
cides in  greenhouse  flats  has  been  partly 
solved  by  the  construction  of  a  sprayer 
for  just  this  purpose.  It  is  an  enclosed 
ventilated  unit  within  the  greenhouse. 
The  flats  or  pots  are  placed  in  the  unit 
and  a  nozzle  passes  over  the  flats.  The 
sprayer  has  been  used  to  ascertain  the 
relative  efficiency  of  granular  and 
liquid  formulations  of  two  herbicides  on 
several  weed  species  when  applied  pre- 


emergence  to  the  weeds. 

Research  was  also  continued  this 
year  on  the  triazine  herbicides.  It  was 
found  that  in  a  petri  dish  in  the  labora- 
tory soybeans  will  germinate  and  grow 
well  in  the  presence  of  atrazine, 
whereas  in  the  field  atrazine  kills  soy- 
beans. It  appears  that  as  long  as  soy- 
beans are  utilizing  stored  food  mate- 
rials the  triazines  are  not  active  but  will 
prevent  manufacture  of  new  food  sup- 
plies. (Project  B-80) 


Control  of  Weeds  in  Cultivated  Crops  and  Turf 


Weed  control  in  soybeans  is  becoan- 
ing  more  and  more  im]iortant  as  the 
value  (if  (  lean  l>caris  is  more  widely  rec- 
ognized. i\lan\  new  niatciials  have  been 
tested  and  some  have  appeared  to  be 
promising.  The  most  recent  to  be  rec- 
ommended is  Amiben.  It  has  been 
tested  several  years,  and  satisfactory 
weed  control  has  been  obtained  with 
no  injury  to  the  beans.  In  corn  the  pei  - 
formance  of  Atrazine  continues  to  be 
very  good  and  it  has  replaced  simazine 
almost  entirely.   Granular  and  spray 


forms  appear  to  be  equal  in  eff  ective- 
ness. Cultivation  after  band  treatment 
did  not  reduce  the  activity  of  Atrazine, 
but  2,4-D  was  dissipated.  As  a  post- 
emergence  treatment  it  was  foimd  that 
Atrazine  was  best  used  at  a  rate  of  2 
pounds  per  acre  before  the  weeds  are 
over  4  inches  tall.  Other  herbicides 
were  less  effective  and  some  injured  the 
corn.  Several  herbicides  continued  tc 
show  promise  in  field-planted  tobacco.! 
Quality  of  the  leaf  was  satisfactory  anq 
yields  were  not  increased.  Weed  control 
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w  as  best  with  EPTC,  applied  as  a  post- 
transplant  treatment.  Niitgrass  in  corn 
was  most  satisfactorily  controlled  with 
Atrazine  applied  when  the  corn  was  6 
inches  tall. 

Ground  ivy,  chickweed  and  henbit 
are  becoming  increasingly  serious  in 
lawn  and  turf  areas.  Research  was  con- 
tinued on  how  best  to  control  them. 
2,4-D,   2,4,5-T  and  silvex  controlled 


ground  ivy.  Various  forms  of  silvex 
were  best  for  chickweed.  Control  of 
speedwell  was  best  obtained  with  Zy- 
tron.  Crabgrass  control  by  dacthal  and 
Zytron  is  still  the  best  method.  It  was 
found  that  most  crabgrass  materials 
were  toxic  to  grass  seedlings  until  the 
plants  were  well  established. 

(Project  B-78) 


Summer-Annual  Management  Study 

Farmers  using  summer-annual  pas- 
tures expect  to  get  high  yields  of  dry 
matter  in  a  relatively  short  period.  The 
dry-matter  yield  can  be  drastically  af- 
fected by  clipping  and  fertility  manage- 
ment. This  study  has  demonstrated  that 
there  is  no  response  from  very  high 
rates  of  nitrogen  fertilizer.  It  has  also 
been  shown  that  the  new  Sorghum- 


Sudangrass  hybrids  produce  best  when 
allowed  to  attain  a  height  of  at  least 
30  inches  before  harvesting.  Sudangrass 
and  Pearl  Millet  are  not  so  sensitive  to 
early  cutting  as  is  the  hybrid;  however, 
all  three  do  best  when  harvested  to 
allow  at  least  a  4-inch  stubble. 

(Project  B-82) 


Ragweeds  Reduce  Potassium  Fixing  Power 


Some  of  the  answers  of  the  diflFer- 
ences  in  crop  growth  following  a  croi^ 
year  of  weeds  are  beginning  to  unfold 
at  the  University  of  Maryland.  Re- 
searchers are  finding  that  ragweed  tends 
to    reduce    the    potassium-    and  the 


ammonium-fixing  powers  of  soils.  Other 
weeds  and  grasses  vary  in  this  effect, 
some  being  effective  and  others,  such 
as  orchardgrass,  quite  ineffective. 

(Project  0-57) 


Nitrogen-fertilized  Grasses  Compared  with  a  Grass-Clover  Mixture 
as  Pasture  for  Dairy  Cows 


The  use  of  nitrogen  fertilizer  on 
perennial  pastures  is  becoming  more 
widespread  with  the  availability  of  eco- 
nomical sources  of  nitrogen.  This  opens 
the  possibility  of  seeding  pastures  witli 
^rass  only  and  omitting  the  more  diffi- 
:ult-to-manage  legumes.  Results  at  the 
Forage  Research  Farm  show  that  indi- 
/idual  cow  performance  was  better  on 
^rass-clover  pastures  than  on  orchard- 
grass pastures  fertihzed  with  commer- 
;ial  nitrogen.  Dry-matter  yields  of  foi- 
ige  and  carrying  capacity,  however, 
vere  twice  as  high  on  pastures  fertilized 


with  200  pounds  of  nitrogen,  as  com- 
pared with  the  orchardgrass-clover  pas- 
ture. 

The  sod-seeded  rye  and  Midland  Ber- 
mudagrass  combination  which  had  per- 
formed poorly  in  1960  was  managed  to 
produce  more  succulent  forage  in  1961 
by  clipping  closely  and  increasing  the 
nitrogen  application  to  300  pounds  per 
acre.  The  performance  of  this  pasture 
in  1961  showed  that  under  close  man- 
agement it  can  be  a  productive  dairy 
cow  pasture. 

(Project  BG-1 ) 
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Productive  Grass  Stands  Require  Good  Management 


Pure  stands  of  Potomac  orchard, 
Pennlate  orchard,  Saratoga  brome  and 
reed  canary  were  har^vested  at  three 
growth  stages  in  the  spring  and  at  two 
stubble  heights  during  the  1959  grow- 
ing season.  This  was  carried  out  at  two 
nitrogen  levels.  Making  the  first  harvest 
at  the  early  boot  stage  was  outstanding 
in  both  yield  and  quality.  Quahty  was 
greatly  reduced  with  delayed  harvests, 


while  early  harvests  reduced  stands  in 
the  case  of  bromegrass.  The  height  of 
stubble  had  little  effect  on  the  stands 
of  orchard  and  reed  canary,  but  brome- 
grass stands  were  reduced  by  severe 
clipping  of  the  aftermath  harvests.  High 
nitrogen  application  greatly  increased 
forage  production  but  tended  to  re- 
duce stands. 

(Project  B-73) 


New  Pasture  Systems  Under  Test 

For  several  years  expjerimental  results 
have  demonstrated  that  improved  pas- 
ture combinations  can  substantially  in- 
crease beef  production.  For  exampk!, 
the  use  of  Midland  Bermudagrass  in 
which  rye  has  been  sod-seeded  in  the 
fall  has  produced  over  700  pounds  of 
beef  per  acre  whereas  the  highest  pro- 
duction from  other  recommended  pas- 
tures has  only  been  400  pounds.  Tiie 
use  of  Kentucky  bluegrass  in  conjimc- 
tion  with  Midland  and  sod-seeded  rye 


appears  to  be  even  more  productive  and 
certainly  more  workable  under  a  well 
planned  fidl-season  pasture  program. 
This  system  was  tested  during  the  past 
year  and  foimd  to  be  much  more  pro- 
ductive tlian  a  single  cool-season  mix- 
ture such  as  orchard-ladino.  Such  a 
system  can  produce  continuous,  uniform 
grazing  for  a  period  of  8  to  9  months 
rather  than  the  usual  6  or  7. 

(Project  B-56-J) 


Permanent  Pastures  Supplemented  with  Sod-Seeded 
Annual  Forage  Crops 


Summer-growing  perennials  such  as 
Midland  Bermudagrass  must  be  sup- 
plemented during  the  late  fall  and 
early  spring.  This  can  be  done  with 
Kentucky  bluegrass  or  orchardgrass- 
ladino  clover  on  additional  acres  of  land 
or  it  can  be  accomplished  on  the  same 
land  area  by  the  technique  of  seeding 
annuals  directly  intO'  the  Midland  sod. 
The  latter  practice  substantially  in- 
creases production  per  acre.  Close  row 
spacing,  high  seeding  rates  and  high 
nitrogen  rates  have  significantly  in- 
creased fall  yields,  as  well  as  spring 
production,  of  the  annual  species  with- 


out reducing  the  summer  production 
of  the  Midland.  (See  Frontispiece) .  The 
sod-seeded  combination  of  rye  and 
vetch  was  superior  to  either  species 
alone.  Best  results  were  obtained  by 
sod-seeding  around  the  first  of  Octo- 
ber. Late  November  sod-seedings  were 
not  satisfactory. 

Considerable  progress  has  been  made 
in  developing  suitable  techniques  for 
the  establishment  of  small-seeded  leg- 
umes into  an  existing  peiTnanent  pas- 
ture where  the  legume  has  been  lost. 

(Project  B-75) 
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Seeking  New  Tests  of  Varietal  Purity  of  Forage  Seeds 


The  Northeast  Region  in  general  is 
a  forage  seed  consuming  area.  Farmers 
must  rely  on  certification  or  on  the 
dealer,  in  the  case  of  uncertified  seeds, 
for  varietal  purity.  Control  officials 
must  use  long  and  involved  testing 
procedures  for  trueness-to-variety  de- 
terminations. By  the  time  such  tests 
are  completed,  the  seed  has  been  plant- 
I  ed  and  the  farmers  may  be  due  for  a 
disappointing  loss.  Through  this  project, 
attempts  are  being  made  to  locate  quick 
tests  to  detennine  varieties  of  alfalfa. 


The  supporting  work  in  the  field  is 
correlated  with  laboratory  work  being 
conducted  at  other  Northeast  stations. 

The  information  obtained  from  this 
project  has  helped  make  it  possible  to 
detemiine  the  best  criteria  to  use  in 
evaluating  field  plantings.  These  find- 
ings will  help  in  the  long-range  pro- 
gram of  detecting  admixtures  of  un- 
adapted  varieties.  As  a  result,  fanners 
should  be  able  to  rely  more  on  the 
label  as  to  variety. 

(Project  NEM-22) 


Corn  Silage  Grown  under  Varying  Rates  of  Nitrogen  Fertilization 


The  squeeze  of  higher  costs  has 
prompted  farmers  to  look  for  ways  to 
increase  per-acre  yields,  and  inasmuch 
as  nitrogen  fertilizer  is  now  a  more 
economical  buy,  the  use  of  high  nitro- 
gen to  boost  yields  warrants  attention. 

In  this  study,  com  silage  grown  under 
low  and  high  rates  of  nitrogen  was 
compared  from  the  standpoint  of  yield 
and  feeding  value.  In  most  cases  only 
slight  increases  in  yield  were  obtained 
from  rather  costly  nitrogen  applications, 
and  it  thus  appears  that  when  the  re- 
quirements of  the  plants  have  been  met 


there  is  no  benefit  from  additional  ni- 
trogen. Excess  nitrogen  taken  up  by 
the  plant  is  stored  as  nitrate,  and  this 
is  given  off  as  a  poisonous  gas  during 
the  ensiling  period.  While  the  gas  is 
being  given  off,  extreme  caution  must 
be  taken  to  avoid  breatliing  these  fumes. 
The  resulting  silage  from  both  high- 
and  low-nitrogen  corn  appears  to  be 
the  same  in  feeding  value,  with  the 
evolution  of  gas  acting  like  a  safety 
valve  to  dissipate  the  excess  nitrates. 

(Project  B-86) 


iMore  Winter  Hardiness  Needed  in  Oats 


Susceptibihty  to  cold  injury  tends  to 
limit  the  use  of  fall-sown  oats.  Even 
when  planted  at  the  proper  time,  the 
most  hardy  varieties  sometimes  freeze 
out  in  central  Maryland.  In  the  milder 
climate  of  Eastern  and  Southern  Maiy- 
land  many  varieties  coine  through  sat- 
isfactorily when  planted  during  late 
September  and  early  October — earlier 
than  necessary  for  barley,  wheat  and 
rye.  Conflict  with  other  farm  oper.i- 
tions,  however,  often  causes  late  seed- 
ing of  oats,  with  consequent  reduction 
in  survival.  Therefore,  varietal  improve- 
ment is  needed  in  regard  both  to  ulti- 


mate hardiness  and  to  rate  of  develop- 
ment of  hardiness. 

A  regional  project  is  under  way  to 
provide  better  understanding  of  cold 
resistance,  ways  to  measure  it,  and  ways 
to  get  more  of  it  into  useful  varieties. 
The  Maryland  Station  is  studying  the 
development  of  cold  resistance  in  seven 
varieties  by  means  of  successive  field 
planting  beginning  about  October  1. 
Plant  survival  in  the  field  is  being  com- 
pared to  laboratory  freeze-tests  and  x-e- 
lated  to  daily  temperatures  and  other 
field  conditions. 

(Project  B-85) 
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Maximum  Production 


As  a  research  tool,  the  concept  of 
maximum  production  is  useful  because 
it  encourages  the  worker  to  shed  his 
innate  timidity  and  "shoot  for  the 
moon."  With  that  in  mind,  the  present 
study  was  designed  to  measure  the 
combined  effect  of  large  increments  of 
several  factors,  all  of  which  had  a  plus 
effect  when  used  singly.  Their  effect 
when  combined  may  be  additive,  may 
consist  almost  wholly  of  one  dominant 
effect,  or  it  may  not  be  additive. 

Of  the  factors  originally  proposed  as 
variables,  supplemental  irrigation  was 
used  only  as  a  corrective  measure,  and 
as  that,  was  used  infrequently.  The 
dominant  factor  for  2  years  of  the  test 
proved  to  be  the  increase  in  rate  of 
nitrogen  fertilization.  Yield  went  up 
with  each  increment,  60,  90,  120,  or 

Summer-Annual  Grazing  Study 

Summer  annual  pastures  are  widely 
used  throughout  the  eastern  United 
States  to  provide  grazing  during  periods 
when  most  perennial  pastures  are  un- 
productive. Pearl  Millet  and  Sudan- 
grass  have  both  been  recommended  in 
Maryland,  but  recent  reports  have 
shown  that  under  some  conditions  but- 
terfat  production  has  been  depressed 
when  cows  were  pastured  on  Pearl  Mil- 
let. Sudangrass-sorghum  hybrids  have 
been  developed  by  several  commercial 
seed  companies  and  are  receiving  wide- 
spread attention. 

It  is  important  to  dairymen  in  Mary- 
land to  have  these  pastures  compared 
under  actual  grazing  conditions,  with 

Nicotine  can  be  Storage  Material 

Studies  on  alkaloid  transformation  in 
tobacco  plants  fed  with  labeled  alka- 
loids indicate  that  some  of  the  ap- 
pears in  free  amino  acids  and  some  of 


180  pounds  per  acre;  price  per  pound 
was  highest  at  90  pounds;  acre  value 
highest  at  180  pounds.  Increased  plant 
population  was  not  effective.  The  use 
of  a  sucker  inhibitor  had  a  positive 
effect  only  at  180  pounds  of  nitrogen. 

In  1960  the  test  was  moved  to  a  field 
whose  cropping  histoiy  included  2  years 
of  soybeans  and  3  years  of  a  heavy 
stand  of  tall  fescue.  The  fertility  thus 
accumulated  obliterated  all  other  ef- 
fects, and  in  itself  tended  to  produce 
very  high  yields  but  uncertain  quality. 
Nitrogen  above  the  basic  amount  cf 
60  pounds  per  acre  was  either  neutral 
in  effect  or  detrimental  at  the  higher 
levels.  Only  Catterton  tobacco  main- 
tained a  fair  level  of  quality  with  in- 
creased nitrogen  supply. 

(Project  B-87) 


milking  cows.  A  cooj>erative  study  be- 
tween the  Agronomy  and  Dairy  depart- 
ments comparing  these  three  forages 
has  been  started  at  the  Forage  Research 
Farm  and  will  be  continued  in  1961. 
With  the  grazing  conditions  of  last-year 
cows  pastured  on  Pearl  Millet  suffered 
a  slight  depression  in  butterfat  produc- 
tion. Under  farm  conditions  the  danger 
of  fat  depression  can  be  overcome  by 
feeding  hay  or  silage  to  cows  pastured 
on  this  forage.  The  problem,  however, 
needs  further  study.  In  1960  the  per- 
formance of  the  Sudangrass-sorghum 
hybrid  was  similar  to  that  of  Sudan- 
grass. 

(Project  BG-2) 


the  C"  in  sugars  and  organic  acids.  This 
indicates  that  the  tobacco  plant  can 
utilize  nicotine  as  a  storage  material 
and  it  is  not  just  a  waste  product. 
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Studies  on  controlled  fermentation 
of  Maiyland  tobacco  with  several  am- 
bient temperatures  show  increased  loss 
of  ammonia  and  also  weight  loss  with 
rise  of  temperature.  An  inverse  relation 
with  ambient  temperature  was  found 


for  carbon  dioxide  production  and  tem- 
perature rise  within  the  flasks. 

Direct  application  of  the  fermenta- 
tion studies  is  related  to  the  use  of 
Maiyland  tobacco  by  the  cigar  industry. 

(Project  B-89) 


Summer-Annual  Management  Study 

A  review  of  rainfall  records  in  Mary- 
land reveals  that  over  the  last  10 
years  only  three  summers  were  without 
drought  periods.  During  hot,  dry  peri- 
ads  many  farmers  rely  on  summer  an- 
nual pastures  to  carry  their  livestock 
ivhen  most  other  pastures  are  donnant. 
Management  of  summer  annual  pas- 
;ures,  however,  is  quite  difTerent  from 
:he  management  of  perennial  pastures, 
md  there  is  generally  a  lack  of  informa- 
ion  on  when  to  begin  grazing  summer 
mnuals,  and  how  severely  to  graze 
hem. 

A  study  presently  underway  is  de- 
igned to  find  out  the  best  time  to  begin 
)asturing  Sudangrass,  Pearl  Millet  and 
udangrass-sorghum  hybrid.  Through 
his  study  it  is  also  hoped  to  determine 
ust  how  much  stubble  should  be  left 


after  each  grazing,  and  how  much  ni- 
trogen fertilizer  will  give  the  most  eco- 
nomical results. 

The  first  year's  residts  seem  to  indi- 
cate that  the  greatest  total  yield  over 
the  season  may  be  obtained  by  allow- 
ing about  24  to  30  inches  of  growth  to 
be  made  before  harvesting,  and  then 
leaving  about  an  8-inch  stubble.  Under 
grazing  conditions,  however,  it  is  de- 
sirable to  start  grazing  the  forage  be- 
fore this  much  growth  has  been  at- 
tained and  sacrifice  some  total  produc- 
tion for  higher  quality.  It  is  important 
to  leave  enough  stubble  tO'  insure  rapid 
regrowth.  Nitrogen  response  is  incon- 
clusive, based  on  1  year's  work,  but 
Pearl  Millet  seems  to  respond  more  to 
higher  nitrogen  fertilization  than  does 
Sudangrass.  (Project  B-82) 


Cent  and  Bethel — New  Soybean  Varieties — 
Released  to  Maryland  Farmers 


Two  new  soybean  varieties  of  Group 
V  maturity  were  released  cooperatively 
ith  other  states  by  the  Maiyland  Agri- 

iltural  Experiment  Station.  Kent  is  an 
<ceptionally  high-yielding  variety  with 


good  resistance  to  lodging  and  high  oil 
content  of  seed.  Bethel  was  released  as 
a  recommended  soybean  variety  for 
areas  infested  with  root-knot  nema- 
todes. (Project  B-43) 


Chesapeake,  DuPuits,  Pilgrim,  and  Midland 
ead  Forage  Crop  Varietal  Parade 


Extensive  testing  of  red  and  white 
overs,  alfalfas,  and  Bermudagrasses 
dicates  that  Chesapeake  red  clover, 
ilgrim  Ladino  clover.  Midland  Ber- 
udagrass,  and  DuPuits  alfalfa  are  ex- 
;ptionally  good  varieties  within  each 
the  species.  Evaluations  of  annual 


grasses  indicate  a  wealth  of  variability 
among  sudangrasses,  pearl  millets,  John- 
songrasses,  sorgrasses,  sorghum  alminns, 
and  sorghum-Sudangrass  hybrids  in  re- 
gard to  forage  production,  adaptability 
to  pasture  management,  and  disease 
resistance.  (Project  B-77) 
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Genetic  and  Breeding  Studies  in  Red  Clover 


A  large  source  nursery  of  red  clover 
has  contributed  valuable  clones  for  in- 
\-estigation  of  disease  resistance  and 
persistence.  Inheritance  studies  on  re- 
sistance to  mildew  and  "pseudo-sclf- 


fertility"  are  in  progress.  Two  breeding 
methods  are  being  investigated  with 
this  species  in  an  attempt  to  produce 
more  \'aluable  varieties  of  red  clover. 

(Project  B-76) 


Persistence  and  Breeding  Studies  Continue  with  Ladino  Clover 


Experiments  concerning  the  improve- 
ment of  Ladino  clo\er  as  a  persistent 
and  productive  pasture  species  were 
continued  during  1960.  These  studies 
were  designed  to:   (1)  Detennine  fac- 


tors affecting  persistence,  (2)  isolate 
more  persistent  and  desirable  gerni 
plasm,  and  (3)  evaluate  the  possibiliiy 
of  producing  true  F,  double-crosses 
with  Ladino  clover.    (Project  B-56-g] 


Evaluation  of  New  Synthetic  Varieties  of  Alfalfa, 
Bromegrass,  and  Orchardgrass  Begins 


New  synthetic  varieties  of  alfalfa, 
bromegrass,  and  orchardgrass  are  be- 
ing evaluated  imder  several  systems  of 
management  in  an  effort  to  identify 
superior  varieties  of  forages  for  Mar)'- 
land  and  for  the  Northeastern  Region 


of  the  U.  S.  These  tests  include  a  Flem- 
ish variety  of  alfalfa  that  is  resistant  to 
bacterial  wilt;  early,  medium,  and  late 
maturing  orchardgrasses ;  and  disease- 
resistant  bromegrasses. 

(Project  B-56-i) 


Large  Summer  Yields  of  Midland  Bermudagrass 


High  summer  yields  of  a  perennial 
forage  crop  are  possible  with  Midland 
Bermudagrass.  This  grass  has  respond- 
ed to  nitrogen  fertilization  rates  as  high 
as  800  pounds  per  acre.  The  greatest 
economical  return  is  between  200  and 
400  pounds  of  nitrogen  per  acre.  Crude 
protein  of  this  forage  has  been  increased 
by  the  high  nitrogen  fertilization.  The 
quality  of  the  forage  has  been  improved 
with  an  increase  in  the  number  of  har- 
vests throughout  the  growing  season,  as 


well  as  by  the  addition  of  nitrogen.  Al- 
though the  quality  of  the  forage  was 
enhanced  with  more  frequent  harvest 
ing,  total  dry-matter  yields  were  de- 
creased. Higher  yields  were  obtainec 
when  the  forage  was  cut  at  a  1-  or  2 
inch  stubble  height  rather  than  at  ' 
inches.  Although  stands  were  slight]- 
thicker  with  the  higher  stubble  height 
adequate  stands  were  still  present  o 
all  plots  after  two  harvest  years. 

(Project  B-74 


Stalk  Rot  of  Corn  Receives  More  Attention  i 

Along  with  vigor  and  productivity,  well,   but   also   their   ability   to  stii 

the  structural  strength  of  roots  and  healthy   has   been   increased.  Despi' 

stalks  has  been  improved  through  breed-  general     improvement     in  stalk-ro 

ing.  Not  only  do  healthy  plants  stand  resistance,  however,  we  still  have  to 
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much  trouble  with  it  in  Maryland  and 
elsewhere. 

Because  of  this  situation,  Mar)'land 
and  other  northeastern  states  are  co- 
aperating  to  learn  more  about  the  dis- 
ease, and  to  discover  better  sources  of 
resistance.  To  this  end  a  group  of  early 
md  a  group  of  late  inbred  lines  and 


their  respective  single-cross  progenies 
were  included  in  tests  in  Maryland.  Al- 
though there  was  much  inconsistency 
among  the  tests  as  to  degree  of  stalk 
rot  exhibited,  a  few  lines  seemed  to 
transmit  resistance  to  their  progenies. 
They  will  receive  more  attention  next 
year.  (Project  B-50) 


Effects  of  Soil  Temperature  on  Forage  Crop  Growth  Studied 


In  order  to  gain  more  specific  infor- 
nation  on  the  response  of  different 
orage  species  to  a  variety  of  soil  tem- 
peratures, studies  are  being  conducted 
n  the  field  where  only  the  soil  tempera- 
ure  is  controlled.  This  can  be  done  in 
ontrolled  growth  chambers  but  it  is 
ery  difficult  to  duplicate  entirely  those 


conditions  existing  in  the  field.  Pilot 
studies  during  1960  have  demonstrated 
that  soil  temperatures  can  be  controlled 
in  the  70°  to  100°  F.  range.  The  facili- 
ties will  now  be  used  to  test  the  response 
of  various  forage  species  grown  in  the 
temperature-controlled  plots. 

(Project  B-83) 


iVheat  Breeding  and  Evaluation 

Although  wheat  continues  to  decrease 
a  importance  in  Maryland,  it  still  oc- 
upies  an  acreage  almost  as  great  as 
hat  of  all  other  small  grains  combined, 
apparently,  through  its  several  uses,  it 
nds  a  place  on  many  farms. 
Experimental  strains  from  various 
)urces  are  compared  annually.  A  col- 
'ction  of  mildew-resistant  crosses  are 
he  final  stages  of  evaluation.  Varie- 


ties differ  in  response  to  fertility.  In 
1960  on  experimental  plots,  grain  and 
straw  yields  for  Seneca,  Pennoll,  Tay- 
land,  and  Knox  varieties  were  increased 
from  35  to  42  percent  by  spring  toj)- 
dressing  with  30  pounds  of  nitrogen  per 
acre.  Untreated  and  treated  plots  aver- 
aged 27.6  and  44.1  bushels  of  grain  per 
acie  respectively. 

(Project  B-66) 


esting  Split  Applications  of  Fertilizer  to  Crops 


Studies  of  applications  of  fertilizers 

corn  indicate  that  a  split  application 
f  1000  pounds  of  a  10-7.25-10  was 
iperior  to  a  single  application  in  any 
:  the  following  forms:   (1)  Througii 

split  boot,  (2)  banded  2"  to  side  2" 
?low  seed,  (3)  broadcast  and  plowed 
)wn,  and  (4)  broadcast  on  the  surface 
id  disked  in.  When  800  pounds  of  the 
)00  pounds  of  10-7.25-10  fertilizer  was 

oadcast  and  plowed  down  and  the 
St  200  pounds  was  applied,  either 

rough  the  split  boot  or  banded  2"  to 


side  and  2"  below  the  seed,  yields  were 
improved  over  single  application  by 
some  11  to  20  bushels. 

Alfalfa's  remarkable  ability  to  remove 
large  quantities  of  fertilizer  elements 
from  the  soil  is  often  stimulated  by 
inadequate  applications  of  fertilizer. 
This  plant  then  becomes  a  potash  and 
phosphorus  soil-depleting  crop.  Soil  de- 
pletion is  not  always  reflected  in  yields; 
in  fact,  yield  may  remain  nearly  the 
same  e\en  though  at  times  the  plant 
contains  less  than  sufficient  levels  of 
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potassium  and  phosphorus.  This  entire 
process  may  be  overcome  by  sufficient 


fertilizer  applications. 

(Project  0-62) 


Soil  Test  Studies 

A  new  and  different  test  for  deter- 
mining the  cation  (i.e.,  calcium  and/or 
ammonium  or  potassium  megnesium, 
etc.)  retentive  powers  of  soil  has  been 
developed  at  the  University  of  Mary- 
land. The  test  not  only  indicates  the 
total  sum  of  materials  that  may  be  held 
but  also  shows  how  tightly  the  materials 


arc  retained.  The  test  can  be  used  in 
the  identification  of  soil  clays  and  soil 
horizons. 

These  latter  features  make  test  results 
useful  in  soil  correlation  studies,  enab- 
ling correlators  to  determine  if  similar- 
appearing  soils  are  actually  the  same. 

(Project  0-55) 


Nutrient  Balance  in  Orchardgrass  Critical  for  High  Yields 


Just  as  our  bodies  require  a  certain 
nutrient  balance,  so  do  plants.  Among 
plants,  various  species  and  even  varie- 
ties within  species  differ  from  one 
another  in  this  respect.  A  study  of  the 
plant  requirements  for  the  major  fer- 
tilizer elements — nitrogen,  phosphorus, 
and  potassimn — is  one  of  the  first  steps 
in  producing  maximum  yields.  Three 
years  of  data  from  a  long-temi  experi- 
ment indicate  that  a  1.5-to-l  ratio  of 
nitrogen  to  potash  is  necessary  for  max- 
imum orchardgrass  yields.  When  pure 
orchardgrass  is  grown  for  several  years 
in  a  forage  program,  the  requirements 


for  applied  nitrogen  will  not  vaiy  much 
from  year  to  year.  Somewhere  between 
150  and  200  pounds  of  nitrogen  pei 
acre,  applied  in  split  applications  seem? 
to  be  most  economical.  On  the  other 
hand,  the  requirement  for  applied  po- 
tassium can  vary  considerably,  depend- 
ing upon  the  ability  of  the  soil  to  supply 
potassium.  The  needs  of  the  orchard- 
grass  will  not  change  appreciably,  but 
the  percent  of  that  requirement  which 
must  be  supplied  by  applied  fertilizei 
will  tend  to  increase  if  the  soil  has  a 
high  potassium  supplying  power  ini- 
tially. (Project  O -59) 


Two  hundred  pounds  of  nitrogen  increased  orchardgrass  yields  (right)  from  1.66  to  4.5! 
tons  of  dry  matter  per  acre  when  the  proper  amount  of  potash  was  applied. 
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Fall  Versus  Spring  Applied  Nitrogei 


The  element  of  time  is  of  utmost 
importance  to  today's  farmer.  He  is 
constantly  aware  of  opportunities  by 
which  he  can  better  distribute  his  work- 
load over  a  year's  time.  If  nitrogen  can 
be  applied  to  forage  grasses  in  the  fail 
with  comparable  results  to  spring- 
applied  nitrogen,  his  heavy  spring  work- 
load can  be  reduced.  The  effectiveness 
of  fall-  or  spring-applied  nitrogen  can 
be  affected  by  the  source  of  nitrogen 
used.  Leaching  and  volatilization  losses 
of  certain  nitrogen  sources  can  be  quite 


large  under  certain  conditions.  To  study 
this  situation,  various  rates  of  several 
nitrogen  sources  (urea-fomialdehyde, 
urea,  NH4NO3,  and  (NH4)2S04)  will 
be  fall  and/or  spring  applied  to  a  pure 
orchardgrass  stand.  These  treatments 
will  be  repeated  for  several  years  to 
take  into  consideration  the  effects  of 
different  climatic  conditions.  Effective- 
ness of  nitrogen  fertilization  will  be 
evaluated  on  the  basis  of  yield  and 
quality  of  forage. 

(Project  0-63) 


Use  of  Urea-Formaldehyde  on  Bluegrass  Forage 


Grasses  have  a  high  nitrogen  require- 
ment during  the  entire  growing  season. 
Split  applications  of  easily  soluble  nitro- 
gen sources  are  necessaiy  to  keep  the 
grass  supplied  with  nitrogen.  Urea- 
formaldehyde  is  a  slow-releasing  form 
of  nitrogen.  Can  a  single  annual  appli- 
cation of  urea-formaldehyde  compare 
favorable  with  more  soluble  nitrogen 
sources  when  applied  to  bluegrass  for 
forage?  Results  of  a  three-year  experi- 
ment indicate  that  at  rates  of  nitrogen 
currently  in  use  (up  to  160  poimds  of 
nitrogen  per  acre),  urea-formaldehyde, 
urea,  (NH,),SO,,  and  NH4NO3  can  be 


used  with  equally  satisfactoiy  results  in 
a  long-range  bluegrass  pasture  program. 
There  are  two  compensating  qualifica- 
tions in  this  conclusion :  ( 1 )  Urea- 
fomialdehyde  needs  to  be  applied  only 
once  each  year,  as  compared  to  twice 
or  more  for  the  more  available  nitrogen 
sources,  and  (2)  urea-formaldehyde 
must  be  supplemented  with  about  25 
percent  of  the  nitrogen  from  a  more 
available  source.  Unfortunately,  the 
cost  of  urea-formaldehyde  continues  to 
prohibit  the  use  of  this  material  on  a 
large  scale. 

(Project  0-61) 


Good  Bermudagrass  Forage  Requires  Nitrogen 


Midland  Bermudagrass  is  a  fast-grow- 
ing, hot-weather  plant  which  produces 
large  tonnages  of  forage  when  properh- 
fertilized  and  managed.  The  fertility 
requirements  of  Bermudagrass  at  the 
northern  extreme  of  its  practical  culti- 
vation are  not  too  well  known.  Various 
rates  and  ratios  of  nitrogen  and  potas- 
sium were  topdressed  on  such  a  stand 
in  1960.  The  lowest  rate  of  nitrogen 
with  which  maximum  yield  was  ob- 
tained was  400  i)Ounds  per  acre.  Dry 
natter  yields  for  nitrogen  rates  of  200, 


400,  600,  and  800  pounds  per  acre  were 
5.7,  6.9,  7.3,  and  6.8  tons  per  acre,  re- 
spectively. Very  little  response  to  potash 
was  observed,  indicating  that  the  soil 
was  capable  of  supplying  enough  potas- 
sium for  maximum  yields  during  the 
first  year.  This  investigation  will  con- 
tinue for  several  years  in  order  to  prop- 
erly evaluate  the  optimum  rate  and 
ratio  of  nitrogen  and  potassium  to  ap- 
ply to  Bermudagrass  for  maximum  yield 
and  stand  persistence. 

(Project  0-64) 
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A  liberal  application  of  potash  each  year  is  necessary  to  maintain  a  healthy  alfalfa  stand, 


Potash  Critical  for  High-Yielding  Alfalfa  Forage 


Potassium  requirements  for  alfalfa 
and  alfalfa-orchardgrass  mixtuie  are 
similar.  Although  dry  matter  yields  of 
the  mixture  are  slightly  higher  than  for 
alfalfa  alone,  200  pounds  of  potash  per 
acre,  applied  annually,  is  sufficient  to 
meet  the  needs  of  both  systems.  An  an- 
nual application  near  200  pounds  of 
potash  per  acre  is  also  necessary  to 
maintain  the  allalfa  stand.  The  time  of 
year  at  which  the  jjotash  is  applied  is 
not  of  great  impoi  tance  in  the  heavier- 


textured  soils  of  the  Piedmont  Plateau 
of  Maryland.  In  this  region,  results  of 
a  three-year  experiment  indicate  that 
the  percent  ot  potassium  in  the  alfalfa 
plant  critical  ior  maximum  yield  ranges 
from  1.75  to  2.00,  the  level  being  lower 
in  the  first  two  cuttings  of  the  year  than 
in  the  last  two  cuttings.  The  critical 
level  for  the  alfalfa-orchardgrass  mix- 
ture was  slightly  higher  than  that  for 
alfalfa,  but  only  in  the  first  two  cuttings. 

(Project  O-60) 


Barley  and  Oats  improvement 

Winter  barley,  winter  oats  and  spring 
oats  altogether  occupy  annually  about 
140,000  acres  of  cropland  in  Maryland. 
These  crops  are  used  mostly  for  feed, 
principally  on  the  farms  where  grown. 
All  have  geographic  limits  within  the 
state,  because  of  their  respective  cli- 
matic and  soil  requirements.  All  are 
subject  to  damaging  diseases. 

Much  has  already  been  done  in  the 


breeding  of  new  var-ieties  with  better 
temperature  tolerances,  better  disease 
resistance,  and  better  seed  and  plarrt 
characteristics.  At  present,  special  effort 
is  being  directed  toward  firrther  im- 
provement in  mildew  resistance  and 
head  type  in  barley,  more  cold  toler- 
ance in  winter  oats,  and  more  straw 
strength  and  overall  productivity  in  al 
three  crops.  (Project  B-67 } 
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ANIMAL  HUSBANDRY 


Practical  animal  husbandry  involves  the  use  of  knowledge  gained  through 
research,  and  certain  arts  of  the  producer.  Responsibilities  of  researchers  in  animal 
husbandry  include  application  of  concepts  and  techniques  of  basic  sciences,  reduc- 
ing where  possible  the  arts  of  the  producer  to  an  objective  basis,  and  also  testing 
some  of  the  prevalent,  untested  concepts  and  lores  of  the  field.  Research  under- 
taken by  animal  husbandmen  is  initiated  with  the  intent  of  obtaining  information 
which  may  be  of  immediate  or  eventual  economic  importance. 

A  Comparison  of  Roughage-Groin  Ratios  for  Developing  Beef  Heifers 


The  proper  development  of  replace- 
ment heifers  is  a  major  concern  to  .ill 

1  beef  cattle  producers.  On  our  beef  cat- 
tle farms  today,  replacement  heifers 

•  range  in  condition  from  thin  to  very 
high.  Also,  because  of  the  plane  of  nu- 

I  trition  in  the  developing  stage,  they 
vary  widely  in  size,  and  thus  influence 
the  age  at  which  reproduction  should 
take  place. 

During  the  past  10  years,  all  Univer- 
sity of  Maryland's  purebred  Angus  and 
Hereford  heifers  have  been  on  a  feed- 
ing test  from  weaning  for  approximate- 
ly 200  days,  in  which  the  plane  of 
nutrition  has  been  high.  Replacement 
heifers  have  been  selected  at  the  end 
of  the  feeding  tests.  How  this  has  af- 
fected the  usefulness  of  these  heifers 
is  not  known.  Among  many  producers 
there  exists  the  opinion  that  the  future 
usefulness  of  highly  fitted  cattle  is  im- 
paired. Comparison  at  the  University 
of  Maryland  could  not  be  made  be- 
tween different  planes  of  nutrition,  be- 
cause no  replacement  heifers  have  been 
developed  under  a  lower  plane  of  nu- 
trition. A  test  was  started  in  the  fall 
of  1960  in  which  heifers  would  be  fed 

«  on  diflFerent  levels  of  concentrates  to 

ii  study  their  growth  and  development. 

71  In  addition,  this  would  provide  re- 


placement heifers  developed  on  varying 
planes  of  nutrition  for  future  studies  of 
productivity  and  longevity. 

Sixteen  Angus  and  1 1  Hereford  heif- 
ers from  the  University  herds  were 
weaned  in  October  1960  and  started  on 
the  feeding  trial.  They  were  on  the  feed 
test  for  196  days.  The  heifers  were 
divided  into  four  lots  as  uniformly  as 
possible  with  reference  to  breed,  age, 
weight,  and  condition.  All  lots  received 
a  ration  of  coarsely  cracked  U.  S.  No. 
2  corn,  soybean  oil  meal,  and  U.  S.  No. 
1  alfalfa  hay.  Hay  was  fed  free  choice. 
The  concentrate  was  fed  twice  daily  as 
follows:  Two  lots  were  fed  1.5  pounds 
per  hundred  pounds  live  weight  and 
two  lots  1.0  pound  per  hundred  pounds 
live  weight.  The  amount  of  concentrate 
fed  was  adjusted  for  each  lot  at  the 
start  of  each  28-day  period.  Cattle  were 
weighed  each  28  days  while  on  test  and 
the  average  weight  of  the  lot  was  cal- 
culated at  that  time.  The  amout  of  soy- 
bean oil  meal  added  was  that  needed 
to  balance  properly  the  ration  for  pro- 
tein. 

Heifers  fed  1.5  pounds  of  grain  per 
hundredweight,  gained  1.77  pounds  per 
head  per  day  versus  1.47  pounds  for 
those  fed  1.0  pounds  of  grain  per  hun- 
dredweight. Eleven  heifers   (7  Angus 
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and  4  Hereford)  were  selected  for 
breeding  purposes.  Of  the  7  Angus 
heifers  selected,  5  were  from  the  lots 
fed  1.0  pounds  of  grain  per  hundred- 
weight; of  the  4  Hereford  heifers  se- 
lected, 3  were  from  the  lots  fed  1.5 
pounds  of  grain  per  hundredweight. 
The  remaining  16  heifers  were  slaugh- 
tered ;  8  heifers  from  each  of  the  differ- 
ent nutritional  planes. 

Carcass  data  for  the  slaughtered  heif- 
ers are  as  follows:  The  average  slaugh- 


ter weight,  cold  carcass  weight,  dressing 
percent,  and  square  inches  of  rib-eye 
respectively  for  heifers  fed  1.5  pound; 
of  grain  per  hundredweight  were  785 
495,  63.1,  9.87.  Data  for  heifers  fed 
1.0  pounds  of  grain  per  hundredweight 
were  696,  419,  60.2,  9.45.  Heifers  fed 
1.5  pounds  of  grain  per  hundredweighl 
produce  carcasses  grading  on  the  aver- 
age, "Average  choice,"  versus  "Low 
choice"  for  those  fed  1.0  pound  of  grain 
per  hundredweight.       (Project  C-37) 


Crimped  Barley  Shows  More  Profit  Than  Pelleted  Barley  for  Beef  Calves 


A  two-year  study  on  the  feeding  of 
crimped  barley  versus  pelleted  barley  to 
beef  calves  indicates  that  it  would  be 
less  profitable  to  pellet  barley  for  feed- 
ing beef  calves. 

Feeding  trials,  comparing  crimped 
and  pelleted  barley  for  growing  and 
finishing  weanling  beef  calves,  were  car- 
ried out  for  2  years  (1958-60) .  Seventy- 
six  (33  heifers  and  43  steers)  purebred 
Angus  and  Hereford  creep-fed  calves 
from  the  University's  herds  were  used 
in  these  feeding  trials.  Heifers  were 
used  only  the  first  year  (1958)  of  the 
trial.  All  calves  were  put  in  the  feed 
lot  at  weaning  time.  In  1958,  calves 
were  weaned  on  October  7 ;  in  1 959,  on 
October  6.  Heifers  were  fed  for  196 
days  and  steers  for  252  days,  post-wean- 
ing. All  steers  were  implanted  with  36 
mgs.  of  Stilbestrol  one  week  after  going 
on  test. 

The  calves  were  divided  into  as  uni- 
form lots  as  possible  by  breed,  sex,  age 
and  weight..  They  were  approximately 
8  months  of  age  at  the  start  of  the 
feeding  tests.  Steers  averaged  487 
pounds  in  weight  and  the  heifers  465 
pounds  at  the  start  of  the  trial.  The 
ration  fed  consisted  of  barley,  protein 
supplement,  alfalfa  hay,  and  minerals. 
Approximately  one-half  of  the  cattle 
received  crimped  barley  and  the  other 


half  were  fed  pelleted  barley.  The  pro- 
tein supplement  (soybean  oil  meal) 
was  pelleted  in  with  pelleted  barley 
except  that  one  heifer  lot  was  fed  a 
liquid  protein  supplement;  also  one 
heifer  lot  fed  crimped  barley  received 
the  liquid  protein  supplement.  The 
amount  of  soybean  oil  meal  added  was 
that  needed  to  balance  the  ration  for 
protein.  All  feeds  were  fed  free  choice. 

Heifers  fed  crimped  barley  gained 
1.67  pounds  per  head  per  day,  con- 
sumed 12.66  pounds  of  concentrate  and 

4.03  poimds  of  hay  per  head  per  day, 
required  10  pounds  of  feed  per  pound 
of  gain,  and  the  gains  cost  $28.57  per 
hundredweight.  The  pelleted  barley 
group  gained  1.64  pounds  per  head  per 
day,  consumed  12.37  pounds  of  con- 
centrate and  5.06  pounds  of  hay  per 
head  per  day,  required  10.7  pounds  of 
feed  per  pound  gain,  and  the  gains  cost 
$30.96  per  hundredweight.  Thus  the 
feed  cost  for  the  heifers  fed  crimped 
barley  was  $2.39  less  per  hundredweight 
gain,  which  resulted  in  $7.84  mo-c 
profit  per  heifer. 

In  1958  and  1959  steers  fed  crimpedj 
barley  had  an  average  daily  gain  cfj 

2.04  and  2.03  pounds  versus  1.89  and! 
1.97  pounds  for  the  pelleted  barley! 
group.  The  average  daily  gain  for  the 
two  trials  for  steers  fed  crimped  barleyi 
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was  2.03  pounds  versus  1.93  pounds 
for  the  pelleted  barley  group.  For  the 
two  trials,  steers  fed  crimped  barley 
consumed  13.67  pounds  of  concentrate 
and  4.27  pounds  of  hay  per  head  per 
day  and  required  8.9  pounds  of  feed 
per  pound  of  gain  versus  12.99  pounds 
of  concentrate  and  5.45  pounds  of  hay 
p)er  head  per  day,  and  required  9.6 
pounds  of  feed  per  pound  of  gain. 
Feed  cost  for  the  steers  fed  crimped 
barley  was  $25.09  per  hundredweight 
versus  $27.77  for  the  pelleted  barley 
group.  The  feed  cost  was  $2.68  less 
per  hundredweight  gain  for  steers  fed 
crunped  barley  which  amounted  to  a 
profit  of  $13.72  more  per  steer. 

Combining  the  steers  and  heifers  for 
the  two  years,  the  average  daily  gain 
for  cattle  fed  crimped  barley  was  1.90 
pounds  versus  1.82  pounds  for  those 


fed  pelleted  barley.  Daily  feed  con- 
sumption for  the  study  for  cattle  fed 
crimped  barley  was  13.29  pounds  of 
concentrate  and  4.18  pounds  of  hay, 
versus  12.76  pounds  of  concentrate  and 
5.30  pounds  of  hay  for  the  cattle 
fed  pelleted  barley.  Feed  required  per 
pound  gain  for  the  cattle  fed  crimped 
barley  was  9.3  versus  10.0  pounds  for 
the  pelleted  barley  group.  Feed  cost 
for  the  crimped  and  pelleted  barley 
group  was  $26.24  and  $28.8  per  hun- 
dredweight, respectively.  This  amounted 
to  $2.60  less  per  hundredweight  for 
cattle  fed  crimped  barley  and  a  profit 
of  $11.23  per  animal. 

The  extra  cost  of  pelleting  the  barley, 
the  increased  hay  intake,  and  slower 
rate  of  gain  resulted  in  higher  feed 
cost  per  hundredweight  gain  for  cattle 
fed  pelleted  barley.       (Project  C-31-a) 


Urea  Supplements  Tested 

Urea  is  often  the  most  economical 
source  of  potential  protein  available  to 
feeders  of  ruminant  animals.  Studies 
investigating  the  use  of  urea  with  low 
protein-high  fiber  roughages  have  been 
initiated.  A  concentrate  mixture  made 
up  of  com,  molasses  and  urea  and  used 
at  a  level  to  supply  0.8  pound  of  TDN 
per  100  pound  of  livestock,  plus  0.2 
pound  of  urea  per  head  per  day  was 
fed  to  weaned  beef  steer  calves.  The 
concentrate  was  fed  twice  a  day  to  one 
?roup  of  calves,  and  a  second  grouiD 
was  fed  eight  times  per  day  at  2-hour 
intervals  from  6  a.m.  to  8  p.m.  Sudan- 
\rzs&  silage  was  fed  free  choice.  The 
requency  of  feeding  did  not  aflfect 
iilage  consumption  or  rate  or  efficiency 
)f  gain.  Average  daily  gain,  concen- 
rates,  and  silage  per  100  pounds  gain 
i»  vere  1.35,  550,  and  1272  pounds,  and 
«  .34,  556  and  1262  for  the  twice-daily 
.nd  frequently-fed  groups,  respectively. 
'^5  The  Sudangrass  silage  was  not  palatable 


and  consumption  did  not  exceed  20 
pounds  per  day  with  500-600  pound 
cattle. 

Liquid  supplements  were  mixed  as 
follows: 

Supplement  12       3  4 

Water,  lbs.  5.0    4.0    4.5  4.5 

Molasses,  lbs.  5.0    4.0    4.5  4.5 

Urea,  lbs.  —    1.0     1.0  — 

Propionic  Acid,  lbs.  —  1.0  —  1.0 
Ground  Limestone,  lbs.  1.0  1.0  1.0  1.0 
Each  of  the  above  supplements  was 
fed  free  choice  to  a  group  of  lambs 
receiving  pelleted  orchai'dgrass  hay. 
Average  daily  gains  and  pellet  consump- 
tion in  pounds  for  lambs  in  the  four 
groups  were:  (1)  0.25,  1.66  (2)  0.33, 
2.59  (3)  0.41,  2.74  and  (4)  0.27,  2.25, 
respectively.  These  results  indicate  that 
propionic  acid  depressed  palatability 
of  the  supplement  so  that  protein  intake 
was  depressed.  The  "control"  supple- 
ment (1)  was  quite  palatable  but  the 
molasses  intake  resulted  in  a  depressed 
pellet  consumption,  and  the  low  rate 
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of  gain  is  probably  due  to  insufficient 
protein  intake.  Supplement  3  was  con- 
sumed at  a  level  which  provided  ap- 
proximately  12.5  percent  crude  protein 
in  the  total  diet  and  resulted  in  the 
highest   pellet   consumption   and  the 

Effects  of  Pelleting  Hay  Studied 

As  reported  last  year,  feeding  tests 
comparing  ground,  pelleted  hays  with 
long  hays  have  shown  that  pelleting 
reduces  the  amount  of  hay  required  to 
satisfactorily  nourish  ewes  in  the  latter 
weeks  of  pregnancy.  Three  pounds  of 
pelleted  alfalfa  or  alfalfa-orchard  grass 
hay  per  ewe  per  day  were  equal  to  a 
calculated  intake  of  4.2  pounds  per  day 
of  long  alfalfa  hay  for  maintaining 
weight  gains  and  condition  in  pregnant 
Southdown  ewes  averaging  120-140 
pounds  in  bodyweight.  According  to 
accepted  feeding  standards,  such  ewes 
should  require  2.0-2.2  pounds  of  total 
digestible  nutrients  (TDN)  per  day,  a 
quantity  expected  to  be  supplied  In 
4.2  pounds  of  good-quality  hay.  Results 
with  pelleted  hays  suggest  the  possibil- 
ity that  the  net  energy  value  of  the  ha\  s 
may  be  increased  by  grinding  and  pel- 
leting. 

The  effect  of  pelleting  upon  rumen 
volatile  fatty  acids  (VFA)  was  also 
studied.  The  most  significant  changes 
in  rumen  VFA  due  to  pelleting  were 
the  increases  in  total  VFA  concentra- 
tions. The  concomitant  increase  in  ru- 
men propionic  acid  and  the  slight  in- 
crease in  molar  per  cent  propionate 
cannot  be  construed  as  evidence  that 
total  propionate  production  on  pelleted 
diets  exceeded  that  on  long-hay  diets. 
In  fact,  in  light  of  evidence  that  the 
digestibility  of  hay  is  not  appreciably 
affected  by  pelleting  and  the  failure  to 
demonstrate  significant  changes  in  the 
molar  ratios  of  propionate  and  acetate, 
it  must  be  concluded  that  the  24  hour 
production  of  propionate  in  ewes  con- 


most  rapid  rate  of  gain.  These  result 
indicate  that  satisfactory  low-cost  urea 
molasses  supplements  can  be  prepare( 
for  feeding  with  low-protein  roughages 

(Projects  C-21  and  C-36, 


suming  4.2  pounds  of  long  hay  exceed 
c-d  that  in  ewes  consuming  3.0  pound 
of  pellets.  However,  it  has  also  beci 
observed  that  the  relative  rates  of  ab 
sorption  from  the  rumen  of  propioni( 
and  higher  acids  appreciably  exceec 
the  rate  of  acetate  absorption,  especial 
ly  when  total  VFA  concentrations  an 
high  (160-2000  M/ml).  If  this  be  th. 
case,  propionate  was  being  rapidly  ab 
sorbed  at  the  time  of  sampling  anc 
rumen  VFA  may  not  accurately  reffec 
the  rates  of  production.  Thus  it  is  pos 
sible  that  propionic  acid  production  wa: 
greater  than  the  results  of  this  stud> 
indicate. 

Total  rumen  VFA  concentrations  d( 
indicate  the  rate  of  ruminal  fermenta' 
tion  or  digestion  at  the  time  of  samp- 
ling, and  it  may  be  concluded  thai 
pelleting  increased  the  rates  of  diges- 
tion. Numerous  reports  in  the  literature 
show  that  rate  of  digestion  or  rate  ol 
passage  but  not  percent  digestibility  i: 
increased  by  pelleting  roughages. 

To  study  more  precisely  the  effect.' 
of  hay  preparation  and  quantities  con- 
sumed upon  rumen  VFA,  ewes  were 
individually  fed  alfalfa  as  long  hay,  as 
meal  or  as  pellets  at  levels  of  70  or  14C 
percent  of  the  calculated  maintenancf 
requirements. 

The  high  level  of  feeding  resulted  ii 
increased  concentrations  of  total  VF.** 
in  the  rumina  of  pellet  or  meal  fee 
sheep.  Quantities  of  long  hay  consumec 
did  not  significantly  affect  rumen  VFA 
concentrations;  low  VFA  concentration'; 
in  sheep  fed  at  the  higher  level  suggest 
a  slow  rate  of  digestion  for  the  loni 
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hay.  Molar  ratios  of  the  various  VFA 
were  not  significantly  (p.  7.05)  affected 
by  hay  preparation  or  level  of  feeding. 
Rates  and  ratios  of  VFA  production  in 
vitro  also  failed  to  show  differences  due 
to  hay  preparation.  There  is  nothing 
in  these  results  which  suggests  that  the 
grinding  or  grinding  and  pelleting  of 
hay  affects  the  manner  in  which  tb.e 
dietary  constituents  are  fennented  in 


the  rumen,  and  thus  the  VFA  analyses 
do  not  suggest  differences  in  energy 
values  due  to  grinding  or  pelleting.  The 
fact  that  rumen  VFA  data  do  not  allow 
the  conclusion  that  pelleting  increases 
the  nutritive  value  per  unit  of  hay  sup- 
ports the  observations  that  coefficients 
of  digestibility  or  energy  retention  are 
not  increased  by  pelleting. 

(Project  C-25-a) 


Experimental  Bloat  Produced  by  Drugs 


Variations  in  susceptibility  to  bloat 
and  in  severity  of  bloat  among  and 
within  animals  sua;a:est  that  this  vari- 


Ruminants  were  simultaneously  in- 
jected with  epinephrine  (adrenaline) 
and  atropine.  Forty-two  cases  of  bloat, 
thirty-nine  in  sheep,  two  in  cattle  and 
one  in  a  goat,  were  produced  using  these 
drugs  in  dosages  ranging  from  0.09- 
0.24  Mg/kg/hr  of  adrenaline  and  0.87- 
7.0  Mg/kg/hr  of  atropine.  High  levels 


Sheep  fitted  with  gas-tight  riiiiien  cannula 
made  from  a  polyethylene  bottle  and  a  rub- 
ber compression  plug  designed  for  vacuum 
bottles. 

ance  represents  \'ar)ing  degrees  of  in- 
hibition of  eructation.  Bloat  may  l^c 
caused  by  ingested  material(s)  which 
primarily  affects  the  autonomic  nei\  ous 
system  either  directly  or  as  a  result  of 
some  series  of  reactions.  Studies  de- 
signed to  test  the  effects  of  drugs  which 
control  the  autonomic  nervous  system 
and  which  may  be  linked  with  ma- 
terials in  "bloat"  diets  have  been  initi- 
ated. A  physiological  explanation  for 
bloat  is  being  sought  and  experimenta- 
tion has  been  aimed  at  the  more  prob- 
able mechanisms  which  may  be  in- 
volved. 


Parts  of  the  rumen  cannula  in  an  exploded 
view.  The  cannula  made  from  these  inex- 
pensive materials  will  give  a  satisfactory  gas 
and  liquid  tight  seal  for  90  to  120  days. 
The  cannula  will  permit  the  entrance  of  a 
tube  up  to  22  mm.  in  diameter. 
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of  each  drug  alone  produced  bloat  but 
side  effects  not  usually  associated  with 
bloat  were  also  produced. 

Sheep  pastured  on  alfalfa  were  used 
in  studies  to  determine  the  similarity 
between  the  experiinen tally  produced 
bloat  and  the  natural  phenomenon. 
Three  sheep  wliich  showed  slight  bloat 
after  grazing  for  2.5  hours  on  alfalfa 
were  injected  with  adrenaline  and  atro- 
pine and  severe  bloat  resulted.  Two 
animals  showing  no  bloat  after  grazing 
were  similarly  injected  and  one  bloated 
moderately.  Thus,  the  linkage  between 
the  natural  and  experimental  bloat  is 
supported  by  demonstration  of  an  addi- 
tive effect. 

The  possibility  that  some  materials 


occurring  in  green  legumes  may  affect 
the  autonomic  nervous  system  is  being 
investigated.  The  feeding  of  L  tyrosine 
(1-5  grams  in  the  sheep)  replaced 
epinephrine  in  the  experimental  pro- 
duction of  bloat.  Tyrosine  is  known  to 
be  present  in  the  protein  of  legumes  and 
is  readily  decarboxylated  in  acid  fer- 
mentations to  produce  tyramine  which 
is  known  to  have  an  adrenaline-like 
effect.  Some  of  the  alkaloids  which 
exist  in  legumes  are  known  to  exert 
atropinelike  effects  upon  the  autonomic 
nervous  system.  Preliminary  work  with 
alkaloid  extracts  of  alfalfa  and  clovers 
indicate  that  these  extracts  will  replace 
atropine  in  the  experimental  production 
of  bloat.  (Project  GC-45) 


Appetite  Inhibitor  Not  Practical  in  Swine  Rations 


Consumers  are  indicating  a  desire 
for  pork  cuts  with  less  fat.  Many  hog 
buyers  are  also  recognizing  the  higher 
value  of  swine  that  yield  a  high  per- 
centage of  their  live  weight  in  the  four 
lean  cuts  (ham,  loin,  picnic  and  Boston 
butt)  and  offer  a  favorable  price  dif- 
ferential for  high-yielding  hogs.  As  the 
price  premium  becomes  available,  more 
producers  are  interested  in  feeding 
methods  as  well  as  breeding  programs 
that  will  improve  the  quality  of  the 
pork  carcasses  which  they  produce. 

Previous  experiments  at  Maryland 
have  indicated  that  the  restriction  of 
energy  consumption  by  approximately 
20%  resulted  in  the  production  of  the 
same  amount  of  lean  cuts  in  the  same 
amount  of  time,  but  backfat  thickness 
and  leaf  fat  weight  were  reduced.  A 
greater  percentage  of  the  live  weight 
was  represented  in  lean  cuts  and  the 
efficiency  of  feed  utilization  was  im- 
proved. 

The  restriction  of  energy  consump- 
tion requires  some  method  of  limiting 
feed  intake.   Manual  or  mechanical 


methods  involve  considerable  cost. 
Therefore,  the  incorpjoration  of  an  ap- 
petite inhibitor  into  the  swine  ration 
has  been  studied  as  a  method  of  limit- 
ing feed  intake  and  consequently,  en- 
ergy consmnption. 

The  effect  of  three  feeding  methods 
on  rate  of  gain,  feed  efficiency,  and  car- 
cass characteristics  has  been  investi- 
gated. Control  pigs  were  placed  on  full 
feed.  Hand  feeding  to  restrict  energy 
consumption  by  20%  was  a  second 
method.  The  third  method  was  the 
inclusion  of  an  appetite  inhibitor  in  the 
ration  and  allowing  the  pigs  to  eat  as 
much  as  they  wanted.  All  pigs  were  on 
experiment  for  the  saine  amount  of 
time. 

Although  the  limited  hand  fed  pigs 
gained  less  weight,  approximately 
1.25%  more  of  their  weight  was  in  the 
four  lean  cuts  and  the  backfat  thickness 
was  reduced  by  0.17  of  an  inch.  The 
control  pigs  which  were  on  full  feed 
required  more  feed  per  pound  of  gain 
than  the  hand  fed  pigs. 

The  incorporation  of  an  appetite  in- 
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hibitor  into  the  ration  did  not  sub- 
stantially improve  caixass  characteris- 
tics. Feed  consumption  was  lowered 
somewhat  for  a  period  of  2  to  3  weeks, 
but  following  this  period  it  returned 
to  a  level  nearly  equal  to  that  of  the 
control  pigs.   The  efficiency  of  feed 

Studies  Begun  on  Suckling  Pigs 

Studies  have  been  initiated  to  evalu- 
ate different  methods  of  creep  feeding 
for  suckling  pigs.  Observations  have 
been  made  on  a  number  of  factors  dur- 
ing the  first  5  weeks  of  the  lactation 
period.  A  pelleted,  16  percent  protem 
creep  ration  was  formulated  to  supple- 
ment the  sow's  milk  supply.  It  con- 
tained com,  rolled  oats,  soybean  oil 
meal,  dried  skim  milk,  condensed  fish 
solubles  and  vitamin,  mineral  and  anti- 
biotic supplements. 

Automatic  water'ing  devices  connect- 
ed to  1  gallon  jugs  were  placed  in  the 
creep  area  for  18  of  34  Utters.  The 
standard  creep  ration  and  water  were 
placed  in  the  creeps  when  the  pigs  were 
3  to  5  days  old. 

There  did  not  appear  to  be  any  asso- 
ciation between  the  availability  of  wat- 


utilization  was  significantly  reduced 
when  the  appetite  inhibitor  was  in- 
cluded in  the  ration,  which  indicates 
that  this  method  of  restricting  energy 
consumption  will  not  be  practical. 

(Project  C-26) 


er  in  the  creep  area  and  such  factors 
as  pig  growth,  sow  feed  consumption 
and  5  week  pig  weaning  weights.  In 
some  instances,  earlier  consumption  of 
creep  feed  was  observed  when  water 
was  available  in  the  creep  area.  This 
resulted  in  heavier  pigs  at  3  weeks  of 
age. 

It  was  noted  that  baby  pigs  consumed 
water  at  an  earlier  age  than  they  began 
to  eat  creep  food.  This  behavior  pro- 
vides for  medication  or  supplying  solu- 
ble supplements  when  the  pigs  are  not 
yet  consuming  dry  feed.  The  average 
water  consumption  per  litter  in  the 
creep  area  was  approximately  10  gal- 
lons for  the  32  day  period  when  water 
consumption  was  measured. 

(Project  C-28J 
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BOTANY 


The  Department  of  Botany  is  committed  to  applied  and  fundamental  re- 
search, as  related  to  agriculture  in  Maryland.  As  may  be  noted  in  the  following 
reports  of  research  activities  in  the  Department,  certain  of  the  projects  are 
concerned  with  and  contribute  to  both  the  fundamental  and  applied  aspects  of 
agricultural  problems. 


Plant  Identification 

Plant  specimens  are  received  at  all 
times  of  the  year  from  all  parts  of  the 
state,  often  through  county  agents  or 
from  other  specialists.  Typical  questions 
are  "What  is  it?"  "Is  it  poisonous?" 
"How  can  I  use  it?"  "Where  can  I  buy 


another?"  "How  can  I  get  rid  of  it?" 
By  using  technical  books  and  the  speci- 
mens in  the  Experiment  Station  Herb- 
arium, nearly  every  specimen  can  be 
identified. 

(Project  F-12) 


Twinning  May  be  Key  to  Better  Tree  Species 


Previous  work  with  the  garden  pep- 
p>er  had  shown  the  practicability  of  iso- 
lating haploids  from  twin  seedlings  and 
subsequently  doubling  the  chromosome 
number  of  the  haploid  to  produce  a 
true  breeding  diploid.  This  technique 
would  make  immediately  available  true- 
breeding  lines  which  would  otherwise 
require  7  generations  of  self-pollinating 
in  a  conventional  plant-breeding  pro- 
gram. It  was  felt  that  the  extension  of 
this  technique  to  forest-trcc  breeding 
might  be  fruitful  in  view  of  the  long 
interval  between  generations. 

Earlier  work  with  mimosa  had  estab- 
lished the  fact  that  twins  did  occur  in 
this  species.  It  was  then  felt  that  it  was 
desirable  to  see  how  widespread  this 


phenomenon  was.  Since  woody  legume 
seeds  are  relatively  easy  to  germinate, 
ten  different  genera  were  selected  and 
seeds  from  one  species  in  each  genus 
studied. 

All  of  these  species  germinated  much 
more  quickly  after  a  treatment  with 
concentrated  sulfuric  acid  for  periods 
ranging  from  30  minutes  to  4  hours. 

Twins  were  foimd  in  9  of  the  10  ge- 
nera studied.  Possibly  a  different  spe- 
cies or  strain  of  the  same  species  would 
have  yielded  twins  in  the  tenth  genus. 

It  would  appear  that  the  phenome- 
non of  twinning  is  as  widespread  in 
tree  species  as  it  is  in  herbaceous  species. 

(Project  F-17) 


X-Roy  Induces  Genetic  Changes 

The  carriers  of  the  heredity  factors, 
the  chromosomes,  occur  in  pairs  in 
most  plants.  One  member  of  each  pair 
is  derived  from  the  female  parent,  and 


the  male  parent  also  contributes  one  of 
each  kind  of  chromosome.  Prior  to  the 
formation  of  the  sex  cells,  the  two  like 
chromosomes  must  be  associated  or  held 
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together  in  order  to  be  distributed  in 
the  normal  fashion  of  one  of  each  type 
of  chromosome  to  a  sex  cell.  Failure  of 
association,  technically  known  as  asyn- 
apsis,  results  in  sterility. 

It  is  well  established  that  many  dif- 
ferent types  of  genetic  change  can  be 
induced  by  X-rays.  Pepper  plants  from 
seeds  developed  following  X-ray  treat- 
ment of  the  pollen  were  studied  in  re- 
gard to  the  association  of  like  chromo- 
somes. The  X-rays  induced  hereditan; 
changes  which  blocked  normal  associa- 
tion in  two  plants  from  different  levels 


of  treatment.  Detailed  studies  of  the 
pollen  mother  cells  disclosed  that  the 
asynaptic  plants  differed  in  degree  of 
failure  of  association.  The  plant  devel- 
oped from  the  cross  utilizing  pollen 
treated  with  2000r  was  highly  asynap- 
tic; moderate  asynapsis  occurred  in  the 
plant  isolated  from  the  500r  treatment. 
The  plants  exhibiting  X-ray  induced 
asynapsis  will  be  useful  for  basic  stu- 
dies on  factors  concerned  in  the  essen- 
tial process  of  association  of  like  chro- 
mosomes in  normal,  fertile  plants. 

(Project  F-18) 


Maneb  Most  Effective  Spray  for  Tomato  Diseases 


Tests  of  various  fungicidal  sprays  for 
control  of  foliage  diseases  of  vegetables 
indicated  that  maneb  continues  to  be 
the  most  effective  fungicide  for  control 
of  tomato  diseases.  Maneb  and  phaltan 
plus  sticker  gave  excellent  control  of 
anthracnose  of  fall  cucimibers.  Phal- 
tan plus  sticker  gave  outstanding  con- 
trol of  Alternaria  leaf  spot  of  canta- 
loufxe  without  any  evidence  of  phyto- 
toxicity. 


In  studies  of  the  mechanisms  of  fun- 
gicidal action,  it  was  shown  that  -SH 
enzymes  isolated  from  cells  treated  with 
toxic  doses  of  captan  are  inactive.  Do- 
dine,  glyodin  and  nystatin  at  or  near 
lethal  concentrations  alter  penneability 
of  fungal  membranes.  Cycloheximide 
inhibits  protein  synthesis,  but  does  not 
affect  many  other  processes  in  fungal 
cells. 

(Project  J-91) 


A  Systemic  Nematocide  tliat  Controls  Tobacco  Aphids 


The  nematocide  zinophos  O, 
O-diethyl  O-2-pyrozingl  phosphorothio- 
ate  when  applied  to  soil  as  a  preplant, 
side  dress  or  band  treatment  on  tobacco 
has  been  found  to  be  systemic.  The 
chemical  enters  the  plant  in  quantities 


high  enough  to  give  good  control  of 
aphids  up  to  harvestime.  It  has  not  been 
found  in  dried  cured  tobacco.  Zinophos 
also  gives  moderate  to  good  control  of 
root  knot  on  tobacco. 

(Project  J -93) 


Tobacco  Selections  with  Resistance  to  3  Diseases. 


The  black  shank  varieties  Mor  59 
and  Mor  609A  have  a  high  degree  of 
resistance  to  Phytophthan  parasitica 
var.  nicotiane.  When  both  selections 
were  indexed  for  fusarium  wilt  resist- 
ance they  were  equally  resistant  to  the 
disease,  averaging  about  80  percent  in 
greenhouse  tests.  However,  when  both 


varieties  were  indexed  for  black  root 
rot  resistance,  only  the  Mor  59  gave  a 
high  degree  of  resistance  to  the  fimgus 
Thielanopsis  basicola  causing  black  root 
rot.  Mor  59  resistance  was  79  percent, 
while  Mor  609A  was  46  percent  and 
susceptible  control  15  percent  resistant. 

(Project  J-95) 
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Plant-Nematode  Interactions 


Studies  on  monoxenic  culturing  of 
plant-parasitic  nematodes  using  alfalfa 
tissue  cultures  have  led  to  improved 
media  and  methods  for  propagating 
nematodes  in  large  numbers.  Attempts 
are  in  progress  to  propagate  additional 
nematode  species  by  this  means. 

Parasitism  of  alfalfa  seedling  shoots 
by  the  stem  and  bulb  nematode,  Dyty- 
Icnchus  dipsaci  during  the  initial  stages 
of  infection,  was  investigated.  Nema- 


todes penetrated  thrmigh  the  shoot  epi- 
dermis into  cortex  subtending  cotyledo- 
nary  axils  within  12  hours  after  inocu- 
lation. After  24  hours,  infected  tissues 
were  swollen  and  many  cortical  cells 
were  destroyed.  It  is  postulated  that 
plant-growth  hormones  are  mainly  re- 
sponsible for  the  disease  symptoms 
caused  by  this  nematode. 

(Project  J-97) 


Mosaic  Virus  Disease  and  Control,  Effect  on  Tobacco  Grades 


Field  tests  on  tobacco  mosaic  virus  to 
determine  its  effects  on  tobacco  grades 
indicate  that  weather  conditions  may 
determine  the  amount  of  loss  due  to 
mosaic.  Posey  variety  was  used.  In  1959, 
rainfall  in  June,  July,  and  August  was 
suflficient  to  produce  continuous  growth 
throughout  the  season.  Growth  was, 
however,  slower  toward  the  end  of  the 
season,  allowing  the  mosaic  tO'  keep 
pace  with  growth.  In  1960  growth  was 
slow,  up  to  the  last  few  days  of  July 
and  early  August,  when  late  rains 
caused  a  very  rapid  growth  of  the 
plant.  Tobacco  mosaic  virus  was  unable 
to  keep  pace  with  growth,  thus  lessen- 
ing the  effects  on  plant  growth.  The 
weather  conditions  are  reflected  in  the 
loss  due  to  mosaic  in  both  years. 


In  1959  there  was  a  heavy  loss  in 
pounds  per  acre,  46  percent  in  bright 
crop  leaf,  17  percent  in  seconds,  1.3 
percent  in  dull  bright,  1 1  percent  in 
dull,  and  2.5  percent  gain  in  tips.  In 
1960  there  was  no  loss  in  bright  leaf, 
20  percent  in  seconds,  a  9  percent  gain 
in  dull  bright,  a  12  percent  gain  in 
dulls,  and  30  percent  gain  in  tips.  Tips 
are  a  small  part  of  the  total  pounds  of 
tobacco  per  acre;  losses  here  are  negli- 
ble.  Total  loss  per  acre  in  1959  was  19 
percent  of  crop,  and  in  1960,  0.5  per- 
cent. The  dollar  loss  in  1959  was  25 
]3ercent,  in  1960,  4.2  percent.  However, 
the  total  loss  to  the  grower  for  the 
2-year  period  was  $218  per  acre,  a  con- 
siderable amount. 

(Project  J -98) 


Control  of  Root  Rots  in  Decline  of  Boxwood 


Factors  which  have  been  found  to 
play  an  important  role  in  the  decline  of 
boxwood  in  Maryland  are:  (1)  Ex- 
tended dry  periods  during  the  growing 
season,  (2)  lack  of  fertilization,  (3) 
poor  drainage,  (4)  location  of  plant- 
ings, (5)  and  winter  injury.  Any  of 
these  factors  will  reduce  the  host  vigor 
thereby  predisposing  the  plant  to  nema- 


tode injury  and  eventual  death. 

Since  nematodes  can  be  an  impor- 
tant factor  in  the  decline  and  death  of 
boxwood  it  is  desirable  to  develop  new 
nemacides  which  are  easier  to  apply, 
are  less  expensive,  and  have  a  longer 
residual  effect.  Several  of  these  experi- 
mental materials  have  been  tested  on 
stablishcd  boxwood  plantings  on  the 
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Eastern  Shore.  Vinyl  pyridine  and  Dow 
ET-383-2  failed  to  control  nema  popu- 
lations at  the  rates  applied.  D-D  was 
extremely  phytotoxic  to  boxwood.  Am. 
Cyan.  18133  reduced  the  numbers  of 
Rotylenchus  at  both  the  20  and  60 
lb. /A.  rates  of  5  percent  granular  form- 
ulation and  reduced  Pratylenchus  pop- 


ulations only  at  the  higher  rate  with  no 
phytotoxicity.  Dow  M-948  (emuls. 
EDB)  reduced  both  Rotylenchus  and 
Pratylenchus  at  36  ml. /plant  but  was 
phytotoxic  at  72  ml. /plant  although  all 
nematodes  species  were  nearly  eradi- 
cated. 


Parasitic  nematodes  associated  wit 

Aphelenchoides  sp. 
Ditylenchus  sp. 
Helicotylenchus  multicinctus 
Hemicycliophorus  sp. 
Hoplolaimus  coronatus 
Hoplolaimus  uniformis 
Paratylenchus  penetrans 
Pratylenchus  penetrans 
Rotylenchus  buxophilus 


boxwood  decline  in  Maryland: 

Trichodorus  parvus 
Trichodorus  porosus 
Trichodorus  primativus 
Tylenchorhynchus  claytoni 
Tylenchorhynchus  dubius 
Xiphenema  americanum 
Xiphenema  diversicaudatum 
Pratylenchus  pratensis 

(Project  J-99) 


Effects  of  Leaf  Sugars  on  Movement  of  Growth  Regulators 


Estimating  the  concentration  of  sugar 
in  bean  leaves  by  paper  chromatog- 
raphy, it  was  found  that  2,4-D  did  not 
move  from  a  primary  leaf,  where  it  was 
applied,  when  the  concentration  of 
sugars  was  0.1  percent  (dry  wt.)  but 
did  so  when  the  sugar  concentration  in 


the  leaf  was  0.3  percent.  In  using  a  con- 
ventional chemical  method  to  determine 
"reducing  power"  (interpreted  as  su- 
gars) in  leaves,  it  had  been  reported 
that  2,4-D  did  not  move  from  a  treated 
leaf  when  it  contained  less  than  2  per- 
cent   "sugar".    Presumably,  therefore, 


Diagrammatic  representation  of  carbohydrate-depleted  bean  plants,  in  the  dark,  show- 
ing the  dependence  of  2,4-D  movement  on  sugar  movement.  "N",  no  treatment;  "F", 
10  percent  fructose  solution  in  0.1  percent  Tween  20;  "T",  0.1  percent  Tween  20;  and, 
"LL",  low  level  of  2,4-D  (0.9  gamma). 

Left:    No  movement  of  2,4-D  and  no  bending. 

Middle:  No  movement  of  2,4-D  and  no  bending  when  fructose  was  applied  to 
upper  half  of  leaf  and  2,4-D  was  applied  to  lower  half. 

Right:  Movement  of  2,4-D  and  about  10  degrees  of  stem  curvature  when  2,4-D 
was  applied  to  upper  half  of  leaf  and  fructose  to  lower  half.  In  this  case  sugar  passed 
through  the  2,4-D-treated  area  on  its  way  out  of  the  leaf. 
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the  chemical  method  inckided  reducing 
substances  which  were  not  sugars. 

The  amounts  of  2,4-D,  which  were 
translocated  from  a  primary  leaf  to 
other  plant  parts,  was  not  correlated 
with  respiratory  rates  of  leaf  tissue, 
since  similar  respiratory  rates  were  ob- 
sen-ed  whether  conditions  permitted 
the  translocation  of  2,4-D  from  a 
treated  leaf  or  not.  In  addition,  the 
amount  of  2,4-D  which  was  translo- 
cated did  not  correlate  with  the  amount 


of  sugar  which  was  being  translocated 
from  the  2,4-D-treated  leaf.  However, 
the  regulator  was  translocated  from  a 
leaf  only  when  sugar  was  also  being 
translocated  or  when  sugar  was  passing 
through  a  portion  of  the  leaf  where 
2,4-D  had  been  applied.  Further  re- 
search is  in  progress  with  respect  to  the 
previously-observed  relationship  be- 
tween boron  and  sugar  translocation 
and,  in  turn,  the  translocation  of  2,4-D. 

(Project  K-8-c) 


DAIRY  RESEARCH  PROGRAM 


Research  projects  in  the  Dairy  Department  cover  phases  of  the  production 
and  processing  of  milk  and  its  products  from  the  birth  of  the  calf  to  the  use  of  the 
food  by  the  consumer.  Particular  emphasis  is  given  to  the  metabolism  of  the  cow 
and  her  use  of  nutrients  to  produce  milk.  Metabolic  diseases  interfering  with  effi- 
cient milk  production  are  under  study.  Considerable  attention  is  given  to  the  eco- 
nomical use  of  forages  by  dairy  cattle. 

Intensive  study  is  underway  on  the  chemistry  of  milk  and  its  products,  par- 
ticularly milk  fat,  with  reference  to  providing  the  highest  cjuality  foods.  The 
physical  characteristics  of  ice  cream  and  the  development  of  new  flavoring  agents 
for  it  are  also  under  active  study. 


DAIRY  PRODUCTION 


Study  of  the  Role  of  Saliva  in  Bloat 

Saliva  is  known  to  be  secreted  in 
large  amounts  by  ruminants  and  is 
markedly  influenced  by  the  ration.  The 
low  surface  tension  of  saliva  is  thought 
to  enhance  the  frothing  tendency  of 
actively  fennenting  rumen  contents. 

A  study  has  been  undertaken  on  th(t 
influence  of  saliva  on  rumen  fermenta- 
tion. This  is  done  by  ligating  the  sali- 
vary ducts  (parotid  and  submaxillary) 


to  limit  salivary  flow.  The  first  experi- 
ment has  been  to  determine  if  sheep  with 
limited  salivary  secretion  bloat  less  than 
untreated  sheep.  However,  thus  far 
there  has  been  no  bloat  in  either  group. 
Subsequent  experiments  will  be  con- 
ducted with  these  sheep  to  determine 
the  influence  of  the  lack  of  saliva  on 
rumen  fermentation  and  forestomach 
physiology.  (Project  G-45) 
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study  of  Eructation  in  Ruminants 


The  eructation  mechanism  is  essen- 
tial for  ruminants  in  order  for  them  to 
eliminate  the  fermentation  gases  pro- 
duced in  the  forestomach  by  their  sym- 
biotic microflora.  To  date  this  mech- 
anism  and   the  various   factors  thai 


influence  it  are  imperfectly  under- 
stood. With  the  aid  of  new  electronic 
recording  equipment,  we  have  begun  a 
study  to  attempt  to  elucidate  this  mech- 
anism in  more  detail. 

(Project  G-45) 


Metabolism  of  Fatty  Acids  Investigated 


Cattle  produce  large  quantities  of 
acetic  acid  in  their  rumen  (part  of 
stomach)  which  is  absorbed  into  the 
blood.  The  absorbed  acetic  acid  is  used 
by  the  animal  for  many  purposes. 
Among  these  are :  ( 1 )  The  oxidation 
to  CO2  for  energy;  (2)  The  synthesis 
of  longer  chain  fatty  acids.  The  rate  of 
these  reactions  and  the  manner  in 
which  the  rates  are  speeded  up  or 
slowed  down  is  under  active  study. 
Techniques  for  measurement  of  meta- 
bolic rate  developed  here  have  been 
used  to  determine  the  rate  of  metabo- 


lism of  acetic  acid  in  steers  and  in  lac- 
tating  cows. 

Growing  steers  use  acetic  acid  at  a 
rate  of  about  5  gms/hr/cwt,  while  lac- 
tating  cows  use  acetic  acid  at  a  rate  of 
about  3.5  gms/hr/cwt.  The  hormonal 
regulation  of  this  metabolism  is  being 
studied  by  examining  the  eflfect  of 
growth  hormone  from  the  pituitary. 
Growth  hormone  increased  the  rate  of 
metabolism  of  acetic  acid  by  two-thirds 
or  more.  This  may  explain,  in  part,  the 
effect  of  growth  hormone  in  increasing 
the  eflSciency  of  milk  synthesis. 

(Project  0-46) 


New  Information  on  the  Bacteria  of  the  Rumen 


Caryophanon  latum,  a  giant  bacte- 
rium, is  generally  found  only  in  cow- 
dung.  Organisms  similar  in  ap]jcaran(H' 
to  this  species  have  been  invariably  ob- 
served in  preparations  of  rumen  con- 
tents. On  the  basis  of  work  carried  out 
during  the  past  year,  it  can  be  stated 
that  there  is,  in  fact,  no  connection  be- 
tween the  two  organisms.  Apparently, 
C.  latum  grows  in  cow  dung  after  it  is 
voided,  probably  coming  from  soil  u 
insect  contamination.  A  number  of  ex- 
perimental findings  have  verified  this 
view,  and  the  conclusion  at  present  is 
that    another    organism,  Oscillospira 


qullicrinondi,  uncultivatable  as  of  now, 
is  the  true  rumen  inhabitant.  Neverthe- 
less, because  of  its  immense  dimensions 
(5  u  wide  X  30  u  long),  C.  latum  has 
proved  a  valuable  organism  for  the 
study  of  cell  physiology,  and  the  physio- 
logical characteristics  requisite  for  pro- 
liferation in  dung.  In  addition,  this 
study  reiterates  the  oft-forgotten  prin- 
ciple that  the  microscopic  examination 
of  rumen  contents,  in  the  absence  of 
culture  methods,  is  of  only  limited  value 
in  determining  the  ecology  of  micro- 
organisms in  the  rumen. 

(Project  G-39) 
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Metabolism  of  Radioactive  Reproductive  Hormone  Studied 


Radioactive  progesterone  is  being 
used  in  goats  to  study  the  tissue  uptake, 
localization  and  metabolism  of  this  very 
important  hormone.  The  tissue  uptake 
is  found  to  be  influenced  by  the  repro- 


ductive state  of  the  amimal.  These  vari- 
ations are  being  studied  to  better  evalu- 
ate the  role  of  progesterone  in  repro- 
ductive efficiency  and  in  mammary 
gland  growth.  (Project  G-50) 


Metabolic  Diseases  investigated 

Studies  designed  to  find  the  metabo- 
lic failure  in  certain  diseases  of  rumi- 
nants have  been  continued.  The  dis- 
ease, ketosis,  which  shows  some  similai- 
ity  to  human  diabetes,  involves  changes 
in  glucose  and  fat  metabolism.  These 
changes  are  being  studied  in  the  large 
animal  radioactive  isotope  laboratory. 
The  information  and  ideas  about  glu- 


cose and  fatty  acid  metabolism  and 
metabolic  regulation  which  are  devel- 
oped in  this  study  may  help  solve  the 
problem  of  the  cause  of  ketosis,  and  In 
understanding  milk  secretion.  It  may 
also  be  helpful  in  investigations  of  hu- 
man metabolism. 

(Projects  G-37;  G-46;  G-38) 


Udder  Edema 

Bovine  parturition  edema  has  been 
investigated,  using  a  total  of  61  first- 
calf  heifers.  Blood  serum  samples  taken 
at  calving  were  analyzed  for  protein, 
osmotic  pressure  and  electrical  conduc- 
tivity. The  severity  of  edema  was  rated 
visually  by  two  judges.  No  significant 
correlation  was  found  between  the 
blood  constituents  and  the  edema  rat- 


ing. The  effects  of  no  salt,  restricted 
water,  or  a  combination  of  the  two 
were  also  studied  as  to  their  effect  on 
the  severity  of  udder  edema.  The  re- 
sults indicated  a  possible  reduction  of 
edema,  but  need  further  study  before 
any  conclusions  can  be  made. 

(Project  G-37) 


Silage  Used  as  the  Sole  Source  of  Roughage  For  Milk  Production 


Many  times  the  greatest  yield  of  en- 
ergy per  acre  can  be  obtained  from 
com  silage.  Corn  silage  from  fields 
where  red  clover  was  turned  down  and 
200  pounds  of  nitrogen  per  acre  was 
applied  was  compared  with  corn  silage 
from  similar  fields  not  fertilized  with 
nitrogen  as  the  sole  source  of  roughage 
for  milking  cows.  All  cows  produced 
well  and  gained  weight  during  the  four- 
month  period.  Although  the  high  nitro- 
gen silage  produced  the  toxic  nitrous 
oxide  gas  during  the  first  few  days  af  ter 


ensiling,  it  had  no  deleterious  effects  on 
dry  matter  intake,  milk  production,  or 
weight  gain.  The  addition  of  4  pounds 
of  grain  to  9  pounds  of  protein  supple- 
ment increased  the  milk  production 
slightly,  but  not  enough  to  pay  for  the 
additional  grain.  Com  silage,  properly 
supplemented  with  protein,  proved  sat- 
isfactory as  the  sole  source  of  roughage. 

In  further  work  to  find  out  what  fac- 
tors sometimes  decrease  the  dry  matter 
consumption  of  hay  crop  silages,  a  feed- 
ing trial  which  compared  alfalfa  hay. 
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alfalfa  hay  plus  ammonium  lactate,  and 
alfalfa  silage  was  conducted.  All  groups 
produced  nearly  the  same  amount  of 
milk;  but  the  silage  group  ate  less  dry 
matter  than  the  other  two  groups,  and 


the  group  fed  ammonium  lactate  gained 
the  least  weight.  The  ammonium  lac- 
tate at  the  level  fed  did  not  depress  the 
dry-matter  intake. 

(Project  G-52) 


Nitrogen  Fertilization  of  Orchordgrass  For  Pasture 


The  1 960  grazing  season  was  the  first 
complete  year  for  this  cooperative  study 
with  the  Agronomy  Department.  The 
carrying  capacity  (animals  per  acre) 
was  higher  for  the  orchardgrass  pastures 
treated  with  200  or  300  pounds  of  ni- 
trogen per  acre  than  for  the  orchard- 
grass-ladino  control  treatment  or  the 
100-pound  level  of  nitrogen  treatment. 
Milk  production  per  cow  was  highest 


for  the  orchardgrass- ladino  control. 
The  fifth  treatment  of  sod-seeded  cereal 
rye  and  Bermudagrass  gave  peak  carry- 
ing capacities  in  April  and  again  in 
July  and  August.  However,  milk  pro- 
duction per  cow  fell  off  markedly  dui- 
ing  the  periods  of  rapid  growth  during 
July  and  August.  This  study  will  be 
continued  for  two  more  grazing  sea- 
sons. (Project  BG-l ) 


Nutritive  Evaluation  of  Forages 

A  comparison  of  the  digestibility  of 
early  and  late  varieties  of  forages  w.is 
made  by  feeding  hays  harvested  on  two 
dates  to  steers.  Williamsburg  and  Du- 
puit  alfalfa  and  Potomac  and  S-37 
orchardgrass  were  selected  because  they 
represented  fairly  wide  ranges  in  the 
Icngih  of  time  needed  to  reach  matur- 


ity. Preliminary  results  indicate  that 
the  digestibility  of  the  later  S-37  or- 
chardgrass harvested  on  the  same  dale 
is  5  to  6  percent  higher  than  Potomac 
orchardgrass:  however,  there  appears 
to  be  little  difference  in  the  digestibil- 
ity of  the  two  varieties  of  alfalfa. 

(Project  G-47) 


Pelleted  Hay  For  Dairy  Heifers 

In  a  cooperative  study  with  the  Dairy 
Cattle  Branch  of  the  U.  S.  Department 
of  Agriculture,  24  heifers  were  used  in 
growth  study  to  test  the  effect  of  stage 
of  maturity  and  pelleting  on  the  nutri- 
tive value  of  hay.  An  early-  and  a  late- 
cutting  alfalfa  and  a  late-cutting  or- 
chardgrass hay,  cut  on  the  same  date  as 
the  late  alfalfa,  were  fed  in  both  the 
long  and  the  pelleted  form.  The  forages 
were  fed  ad  libitum  with  no  conceii- 
trates. 

The  pelleted  forages  were  consumed 
in  significantly  larger  amounts  and  pro- 
duced significantly  greater  body- weight 
gains.  The  greatest  improvement  In' 
pelleting  was  with  the  poorer  quality 


forages.  The  average  daily  body-weight 
gain  and  average  daily  pounds  of  hay 
consumption  were  as  follows:  Long 
early  cut  alfalfa,  1.29  and  14.3:  pelleted 
early  cut  alfalfa,  1.66  and  15.0:  long 
late  cut  alfalfa,  0.80  and  10.6:  pelleted 
late  cut  alfalfa,  1.41  and  15.2:  long  late 
cut  orchardgrass,  0.28  and  10.2:  pel- 
leted late  cut  orchardgrass,  1.29  and 
13.5. 

The  U.  S.  Department  of  Agriculture 
is  using  the  hays  in  net-energy  determi- 
nation studies,  and  feed  \alues  will  be 
available  for  comparison  of  the  growth 
with  digestible  energy,  metabolizablc 
energy,  and  net-energy  feed  values. 

(Projects  G-47;  51 ) 
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DAIRY  TECHNOLOGY 


New  Class  of  Fatty  Acids  Discovered  in  Butterfat 


Study  of  the  naturally  occurring  car- 
bonyl  compounds  in  fresh  butterfat  has 
revealed  the  presence  of  0.2  to  0.4  per- 
cent keto-acids  esterified  in  the  trigly- 
ceride structure.  The  acids  range  in 
chain  length  from  16  to  18  carbons. 
Study  is  currently  imder  way  to  locate 


the  position  of  the  ketone  group  in  the 
fatty  acid  chains.  Preliminary  examina- 
tion of  other  animal  and  vegetable  fats 
has  indicated  that  all  natural  fats  con- 
tain small  quantities  of  keto-acids. 

(Project  G-48) 


Carbonyl  Compounds  Formed  in  Milit  on  Exposure  to  Sunlight 


Milk  is  exposed  to  various  intensities 
of  light  energy  during  processing,  dis- 
tribution, and  consumption.  Exposure 
to  light  is  well  known  to  produce  ofl- 
flavors  in  the  milk.  Study  of  the  chemi- 
cal mechanism  of  this  flavor  develop- 
ment during  the  past  year  at  Maryland 
has  indicated  that  the  problem  is  basi- 
cally one  of  autoxidation  of  the  lipids 
in  the  milk.   A  class  of  compoimds 


known  as  B-unsaturated  aldehydes  has 
been  identified  as  fonned  in  milk  by 
light-induced  oxidation  of  unsaturated 
fatty  acids.  These  compounds,  ranging 
in  chain  length  from  6  to  1 1  carbons, 
are  potent  oxidized-flavor  compounds 
when  present  in  milk  at  concentrations 
than  one  part  per  billion. 

(Project  G-35) 


Technology  of  Utilizing  Concentrated 
Ice  Cream  and  Related  Products 

Investigations  have  been  completed 
relative  to  the  development  of  formu- 
las for  using  fruit  concentrates  and 
essences  in  fruit  ice  cream,  sherbets, 
ices,  ice  milk  and  variegated  ice  cream. 
The  amount  of  flavoring  material, 
sugar  content  of  the  mix,  and  acidity 
control  have  proved  to  be  important 
factors  in  producing  the  dcsiiod  fla\-or. 

Fruit  concentrates  and  essences  ha\e 


Fruit  Juices  and  Essences  in 

proved  to  be  a  valuable  and  economical 
means  of  improving  the  flavor  of  some 
varieties  of  fruit  ice  cream  and  related 
products. 

Fruit  concentrates  and  essences  are 
available  commercially,  and  their  use 
in  ice  cream  manufacture  provides  a 
significant  outlet  for  fruits  processed  in 
this  form. 

(Project  G-42) 


Study  Causes  of  Variations  in  Cottage  Cheese 

Variations  in  the  characteristics  of  speed  of  cooling  and  degree  of  cooling 

cottage  cheese,  as  a  result  of  several  were  studied.  No  single  measurement 

treatments,  were  investigated.  Previous  or  technique  effectively  established  a 

history  of   the  milk-acidity   and   pll  sound  basis  for  the  development  of  a 

measurements,  rate  of  heating,  temper-  standardized  manufacturing  procedure, 

ature  of  cooking,  length  of  cooking,  The  studies  indicated  that  the  suc- 
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cess  or  failure  of  a  batch  of  cottage 
cheese  is  dependent,  to  a  large  degree, 
upon  the  characteristics  of  the  curd  at 
cutting.  The  condition  or  rigidity  and 
the  type  of  curd  at  cutting  is  controlled 
by  the  previous  heat  treatment  of  the 
milk  and  the  activity  of  the  starter  and 


the  coagulator.  Preliminary  studies,  va 
which  curd  rigidity  or  strength  was 
used  as  the  criteria  for  establishing  the 
correct  cutting  time,  look  promising. 
Several  methods  for  determining  curd 
rigidity  have  been  used  and  all  give 
similar  results.  (Project  G-53) 


Study  Effect  of  Heat  Treatment  on  Cottage  Cheese  Production 


Milks  pasteurized  at  143°  F.  for  30 
minutes  or  160°  F.  for  15  seconds  pos- 
sess excellent  properties  for  the  manu- 
facture of  cottage  cheese.  In  recent 
years,  milk  processing  lines  incorporated 
various  deodorizers  into  the  operation 
in  order  to  remove  undesirable  flavors 
and  odors  from  the  market  milk  supply. 
These  units  have  improved  the  flavor 
of  many  milks.  However,  the  milks  so 
treated  have  been  subject  to  increased 
levels  of  heat  treatment,  which  results 
in  increased  water-binding  property  of 
the  milk  proteins. 


Milks  properly  pasteurized  and  proc- 
essed in  a  direct  steam-injection  type 
deodorizer  were  studied.  The  added 
heat  treatment  made  it  difficult,  and  in 
many  cases,  impossible  to  expel  suffi- 
cient whey  from  the  cheese  curd  to  pro- 
duce the  dry,  meaty  curd  of  a  high- 
quality  cottage  cheese.  The  resultant 
cheeses,  because  of  the  high  moisture 
content,  could  not  be  properly  drained 
or  creamed,  and  after  24  hours  of  com- 
mercial storage,  excessive  wheying-off 
developed.  In  all  cases,  short  shelf  life 
was  encountered.  (Project  G-40) 


Measurement  of  Oxidized  Flavor  in  Milk 


A  method  has  been  developed  for 
measuring  oxidized  flavor  in  milk  that 
not  only  correlates  with  organoleptic 
evaluation  but  measures  changes  at  or 
below  threshold  values  of  flavor  recog- 
nized by  the  judges.  This  method  is 
based  on  the  color  reaction  of  2- 
thiobarbituric  acid  and  is  considered 
much  simpler  to  carry  out  and  more 
reproducible  than  other  methods  based 
on  this  and  other  reactions.  The  im- 
proved method  is  the  result  of  a  care- 
ful study  of  reaction  conditions  car- 


ried out  in  a  continuing  study  of  the 
basic  mechanism  for  oxidized-flavor  de- 
velopment in  milk.  Studies  of  reaction 
kinetics,  as  influenc  ed  b\  \  arious  fac- 
tors are  under  way. 

The  color- reaction  method  should  be 
readily  applicable  to  routine  plant- 
quality  control  where  oxidized  flavor  is 
a  problem.  The  length  of  time  a  suscep- 
tible raw  milk  supply  can  be  held  before 
processing  could  readily  be  determined 
without  the  necessity  of  cumbersome 
flavor  panels.  (Project  G-34) 
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ENTOMOLOGY 


Current  agricultural  production  methods  are  extremely  complex  and  call  for 
the  investment  of  large  sums  of  money.  Producers  cannot  afford  to  risk  losses 
caused  by  insects.  Department  of  Entomology  research  workers  help  farmers  pre- 
vent losses  from  insect  damage,  and  they  are  ever  mindful  of  the  practical  prob- 
lems involved.  At  the  same  time  they  are  seeking  the  answers  to  many  fundamental 
questions  in  the  areas  of  moq>hology,  physiology,  toxicology,  taxonomy,  and 
ecology. 

Chemical  Control  of  Insect  Pests  of  Sweet  Corn 


For  some  years,  DDT  has  been  the 
most  widely  recommended  insecticide 
for  control  of  com  earwonn.  DDT  does 
not  control  the  dusky  sap  beetle  which 
attacks  the  ear  of  corn,  and  DDT- 
trcated  fodcler  cannot  he  fed  to  animals. 
For  tlie  past  several  years  the  Depart- 
ment of  Entomology  has  conducted  a 
screening  program  for  materials  that 
will  kill  botli  insects  and  will  not  lea\  e 
hanntul  residues  on  corn  fodder.  One 
insecticide,  Sevin,  does  not  ha\e  these 
disadvantages. 

Recent  work  conducted  on  corn- 
insect  control  indicated  that  systemic 
insecticides  a[jplied  with  the  seed  at 
planting  time  have  certain  beneficial 
eflects.  Clorn  so  treated  has  shown  in- 
creased stands  and  more  vigorous 
growth  Ix'causc  cf  contiol  of  insects  in 
the  soil.  Flea  hectic  iniun-  and  the  dis- 
ease, bacterial  wili.  lluu  is  carried  by 
the  flea  hectic  is  K-Jiiccd.  There  is  evi- 
dence that  this  type  ol  insecticide  treat- 
ment is  also  cH'cctivc  against  the  Euro- 
pean coin  hoicr. 

Last  )ear.  sc\cral  experiments  were 
conducted  for  control  of  European  corn 
borer.  Not  only  were  ciiemicals  assayed 
for  their  effectiveness  but  also  factors 


Planting  seed  corn  with  systemic,  granu- 
lated insecticides  applied  to  the  soil  with  the 
seed. 
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such  as  time  of  application  and  method 
of  application  were  investigated.  The 
results  of  these  experiments  were  help- 
ful in  that  they  indicated  not  only 
which   insecticides   were   of  possible 


value  but  also  that  the  method  of  appli- 
cation and  time  of  application  is  an  im- 
portant factor  in  European  com  bor(?r 
control.  More  work  along  this  line  is 
planned.  (Project  H-29-n) 


Pea  Aphid  Control  to  be  Changed  in  1962 


Following  results  of  small  plot  experi- 
ments earned  out  during  the  seasons  ^f 
1959  and  1960  on  the  control  of  pea 
aphid  With  new  and  promising  insecti- 
cides, extensive  commercial  treatments 
of  peas  were  made  with  dimethoate  and 
phosphamidon  during  the  spring  of 
1961.  These  two  insecticides  were  ap- 
plied at  the  rate  of  2  and  4  oimces  per 
acre  with  both  ground  and  air  equip- 
ment and  found  to  be  highly  effective. 
These  insecticides  are  organic  phos- 
phorous chemicals  with  definite  sys- 
temic action,  and  it  is  believed  that  they 
will  be  consistently  more  effective  than 
malathion  when  applied  by  airplane. 
Since  they  are  systemic,  it  is  beheved 
they  will  perform  well  with  the  less 
complete  coverage  characteristic  of 
aerial  application. 

Phosphamidon  has  been  approved 
for  use  on  peas  with  a  time  limitation 
of  16  days  before  harvest  and  is  being 
recommended  for  airplane  application 
only. 

Malathion,  because  of  its  compara- 
ti\e  safety  to  spray  operators  and  short 


time  limitation,  is  still  recommended 
for  use  in  ground  sprayers  and  for  air 
application  where  treatment  must  be 
applied  within  16  days  of  harvest. 
Either  malathion  by  ground  sprayer  or 
phosphamidon  by  airplane  should  give 
complete  kill  of  aphid  on  peas  within 
4  days  after  application. 

Dimethoate  is  highly  effective  against 
the  pea  aphid  and  has  provided  a 
longer  period  of  protection  before  in- 
creases in  aphid  populations  occur.  It  is 
comparatively  a  very  safe  insecticide  to 
apply  because  of  its  low  mammalian 
toxicity.  As  yet  it  has  not  been  ap- 
proved for  use  on  peas,  but  if  and  when 
it  is,  it  will  be  highly  recommended  for 
pea  aphid  control. 

The  recommendation  for  use  of  phos- 
phamidon for  airplane  spraying  of  peas 
in  1962  is  the  first  change  made  for 
control  of  the  pea  aphid  since  195.'). 
During  the  9-year  period  that  mala- 
thion has  been  used  for  spraying  peas 
in  Maryland,  pea  production  has  been 
the  highest  ever  attained  in  the  state. 

(Project  H-46-e) 


Commercial  Control  of  Cabbage  Looper  by  Polyhedrosis  Virus 


The  Maryland  Agricultural  Experi- 
ment Station  in  cooperation  with  tlie 
Eastern  Shore  Branch  of  the  Virginia 
Truck  Experiment  Station  has  found 
in  extensive  conmiercial  applications 
that  the  polyhedrosis  virus  of  the  cab- 
bage looper  is  extremely  effective  in 
protecting  crops  from  damage  by  this  in- 
sect. In  these  preliminary  commercial- 
scale    experiments    the    virus  treat- 


ment has  i)een  more  effective  undc-; 
field  conditions  than  any  known  insec- 
ticide. Since  the  cabbage  looper  is  the 
most  difficult  of  the  cole  crop  pests  to 
control,  it  appears  at  this  time  that  by 
including  the  virus  in  the  pesticide  pro- 
grani  chemical  control  can  be  greatly 
simplified,  with  considerable  reduction 
in  cost  of  keeping  crops  free  of  insects. 
At  College  Park  results  indicate  that  a 
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treatment  schedule  of  polyhedrosis 
virus  and  malathion  will  completely 
protect  broccoli  from  insect  damage 
without  leaving  insecticide  residue  on 
the  heads  at  harvest  time. 

The  work  on  this  problem  will  be  in- 
tensified in  the  immediate  futiue  with 
three  main  objectives:  (1)  To  develop 
a  reasonably  dependable  method  of 
mass  reai  ing  of  cabbage  looper  larvae. 
The  \iriis  is  highly  specific,  affecting 
only  the  cabbage  looper  and,  like  all 
viruses,  reproduces  only  in  living  tissue, 
in  this  case  the  cells  of  the  cabbage 
looper.  (2)  To  standardize  and  fomiu- 
late  the  virus  in  a  suitable  medium  for 
distribution  to  growers.  (3)  To  obtam 


such  toxicological  information  as  is 
needed  for  clearance  and  approval  of 
the  virus  for  sale  and  use. 

Work  on  the  first  objective  has  been 
carried  on  at  the  Maryland  Station  for 
the  past  2  years,  and  although  it  is  felt 
that  considerable  progress  has  been 
made  in  simplification  of  mass  rearing 
methods,  we  have  not  been  able  to 
carry  consistently  large  numbers  of  lar- 
vae through  their  development  from 
egg  to  pupa.  Larval  populations  have 
become  repeatedly  infected  with  the 
virus  and  lost  before  the  desired  growth 
is  obtained.  It  is  hoped  that  these  diffi- 
culties can  be  overcome  satisfactorily  in 
the  near  future.  (Project  H-46-e) 


Control  of  the  Codling  Moth 

During  1960  and  1961  a  project  was 
set  up  to  test  dust  fonnulations  against 
codling  moth  and  othei-  fruit  pests.  The 
equipment  used  in  these  experiments 
was  a  John  Bean  Niagara  Model  1 10 
"Cyclone"'  orchard  duster.  In  1961,  the 
duster  was  modified  to  apply  both 
chaiged  and  unchai'ged  dusts.  A  new 
noz/le  atrangement,  with  an  electrode 
in  the  center  ot  each  no/zlc  and  a  high- 
voltage  unit  were  manuiartui cd  by  the 
Miller  Chemical  and  Feitili/er  Corpo- 
ration, Haltiniore,  Maryland.  I  lie  iwi^h- 
voltage  unit  |)rocliiced  1 3,01)0  to  13,000 
volts  to  each  electrode. 

TweK  e  large  plots  were  used  for  test- 
ing the  machine  and  \arious  combina- 
tions of  dusts.  .Six  ])lots  were  used  for 
making  the  ajjplications  in  the  regular 
manner,  antl  tlu^  other  six  used  loi'  test- 
ing the  materials  with  the  charged  |)ar- 
ticles.  Records  taken  at  the  end  of  the 
season  showed  there  was  no  significant 
diflference  in  the  control  with  the 
charged  and  uncharged  dusts.  Some  of 
the  combinations  gave  good  control  of 
codling  moth  and  plum  curculio  and 


fair  control  of  the  red-banded  leaf 
roller.  All  of  the  combinations  gave 
good  control  of  the  rosy  apple  aphid. 
The  control  of  diseases,  however,  was 
not  satisfactory  in  these  tests. 

The  experiments  using  dusts  against 
peach  pests  and  pests  of  non-bearing 
apple  trees  proved  to  be  highly  success- 
ful, and  at  least  four  commercial  grow- 
ers are  using  dusts  in  a  complete  pro- 
gram for  the  control  of  peach  pests. 
This  is  much  more  economical  than 
the  spray  program  usually  followed.  A 
dust  machine  will  cost  approximately 
$1,000,  as  compared  to  $7,000  for  a 
spray  machine.  Depreciation  and  oper- 
ating costs  for  dusting  are  substantially 
lower  than  for  spraying. 

A  large  number  of  new  insecticides 
are  tested  each  year  in  spray  programs. 
It  has  been  apparent  for  several  years 
that  codling  moth  had  become  resistant 
to  DDT.  As  the  result  of  this  apparent 
resistance  \ery  little  DDT  has  been 
used  in  Maiyland  orchards  during  the 
past  5  years.  Assuming  that  after  elapse 
of  5  years,  the  moth  resistance  would 
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be  broken,  we  are  now  recommending 
DDT  again.  However,  during  the  past 
5  years  new  insecticides,  such  as  Gu- 
thion,  Sevin,  Phosphamidon  and  Dime- 
thoate  have  been  tested  and  proved  ef- 


fective in  many  cases.  Guthion  and 
Sevin  are  outstanding  in  the  control  of 
codling  moth  and  are  being  used  in  a 
complete  program  by  many  commercial 
growers.  (Project  H-48) 


Identification  and  Control  of  Mites  Causing  Damage  to  Apple  Orchards 


Orchard  mites  are  considered  one  of 
tlie  major  pests  of  apples.  They  are 
capable  of  building  up  resistance  to  an 
effective  acaracide  within  a  period  of 
3  years.  It  is,  therefore,  essential  to  test 
new  materials  to  replace  those  no 
longer  effective.  During  1960  and  1961 
various  combinations  of  acaracides  were 
tested  in  the  prebloom  and  midsummer 
applications.  The  most  effective  pre- 
oloom  treatment  was  a  combination  of 
ail  emulsion  and  liquid  parathion  ap- 
plied in  the  delayed  donnant  period 
and  followed  by  Mitox  in  the  pink  ap- 
plication. In  many  instances  this  treat- 
ment gave  good  control  of  mites 
throughout  the  season.  The  mid-summer 
acaracide  treatments  consisted  of  Tedion 
+  TEPP,  Kelthane  +  Tedion,  TEPP 
+  Kelthane,  and  Kelthane  alone.  Of 
all  these  combinations,  the  Tedion  -!- 
TEPP  gave  the  quickest  reduction  in 
the  mite  population.  However,  after  a 
period  of  approximately  4  days  there 


was  very  little  difference  in  any  of  the 
treatments.  In  this  particular  series  of 
tests  all  of  these  miticides  gave  good 
control,  ranging  from  99  to  100  percent 
at  the  end  of  19  days.  However,  during 
this  same  period  the  population  on  the 
check  plot  decreased  86  percent. 

The  results  with  the  prebloom  treat- 
ments for  mite  control  were  so  out- 
standing that  practically  all  commercial 
growers  in  the  state  ha\e  adopted  this 
method  of  treatment  in  their  1962  spray 
program.  It  has  pro\ed  to  be  the  most 
economical  from  the  standpoint  of  ma- 
terials and  it  prevents  the  bronzing  of 
foliage  that  results  when  sinnmer  treat- 
ments are  used.  Orchards  that  are 
bi'onzed  as  the  result  of  heavy  mite  pop- 
ulations will  produce  a  crop  of  small- 
sized  fruit  with  very  poor  finish.  Tiie 
prebloom  sprays  have  been  effective  in 
alleviating  this  condition. 

(Project  H-69  ) 


Two  Granular  Systemic  Insecticides  Show  Promise  on 
Potatoes,  Lima  Beans 


In  extensive  experiments  with  se\- 
eral  granular  organic  systemic  insecti- 
cides applied  in  bands  with  seed  at 
planting  time  or  as  a  side  dressing  to 
newly  set  or  emerging  plants,  Thimet 
and  Di  Syston  show  promise  on  pota- 
toes and  lima  beans.  In  the  experiments 
of  1961,  both  of  these  insecticides  con- 
trolled Colorado  potato  beetle,  Mexican 
bean  beetle,  flea  beetles,  potato  Icafhop- 
per  and  aphids  for  periods  up  to  60 
days,  and  their  use  resulted  in  signifi- 
cant increase  in  yields  of  these  crops. 


They  were  not,  however,  effective  iri 
killing  chewing  insects  on  eggplant, 
tomato,  cucuml^er,  cantaloupe,  and 
cabbage. 

Cynem,  an  in.sccticide-nematicidc, 
has  given  encouraging  results  for  use 
on  strawberries.  In  the  first  year's  re- 
sults of  a  three-year  experiment,  plots 
treated  with  this  chemical  produced 
approximately  25  percent  more  fruit 
than  plots  treated  with  dieldrin  or  plots 
receiving  no  treatment. 

Systemic  insecticides  will  not  be  rec- 
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comended  for  use  in  Maryland  until 
more  experimental  results  are  ob- 
tained, though  present  infomiation  in- 
dicates that  Thimet  may  have  a  place 
for  use  on  lima  beans. 

Many  new  systemic  insecticides  are 


appearing,  and  extensive  work  with 
these  materials  is  planned  for  the  fu- 
ture. They  will  be  observed  both  as 
foliage  sprays  and  in  .soil  application. 

(Project  H-46-c) 


Alfalfa  Weevil  Controlled  with  Fall  Applications  of  Insecticides 


Ex]3ei'iments  have  been  conducted 
on  the  control  of  alfalfa  weevil  with 
insecticides  applied  after  the  last  cut- 
ting. The  applications  of  heptachlor  or 
dieldrin  at  the  rate  of  1  pound  per  acre 
ga\e  excellent  control  of  the  weexil 
wlien  applied  in  mid-November.  Ear- 
lier treatments  were  less  effective.  Ap- 
plications were  made  with  granular  car- 
riers and  as  sprays,  with  both  giving 
excellent  results. 

Heptachlor  and  heptachlor  epoxide 
residues  on  hay  with   this  treatment 


were  zero  when  the  treatment  date  was 
no  later  than  November  1.5.  Dieldrin 
residues  were  also  zero  on  the  green-cut 
hay,  but  hay  dried  artificially  or  field- 
cured  yielded  low  levels  of  residual 
dieldrin. 

Experiments  on  spring  treatment  of 
alfalfa  for  the  weevil  have  as  yet  not 
demonstrated  any  materials  superior  to 
the  current  recommendation  of  me- 
thoxychlor  and  malathion. 

(Project  H-71 ) 


Physiology  of  Insect  Reproduction 

Knowing  moie  abotit  liow  mosquitoes 
rejirocluce  is  essential  before  these  in- 
s(>cts  can  be  efficiently  controlled  either 
In'  the  sterile-male  technique  or  through 
the  use  of  sterilizing  chemicals.  Th" 
[jroblem  is  es|jecially  complicated  be- 
cause nearly  all  of  the  actixities  associ- 
ated with  mosquito  repioduction  are 
very  rapid.  A  single  male  Acdcs  mos- 
quito is  capable  of  inseminating  about 
5  females  in  lapid  succession  (over  a 
5-minute  period)  but  will  copulate  with 
as  many  as  10  more  females.  A  single 
male  mosquito  can  be  "depleted"  of 
sperm  and  accessory  gland  material 
when  placed  with  a  great  excess  of 


females  (20  females  to  1  male),  and  he 
will  remain  "depleted"  for  about  2  days, 
alter  which  time  he  is  capable  of  com- 
pletely regener  ating  sperm  and  accessory 
gland  niatei  iai.  If  the  male  is  never  de- 
pleted of  s])('ini,  then  the  number  of 
available  spciiii  slowly  diminishes  with 
time,  but  if  he  is  depleted  he  forms  a 
great  excess  of  new  spenn.  In  nature, 
male  mosquitoes  probably  never  become 
depleted  of  sperm.  Sterile  male  mos- 
cjuitoes  are  sometimes  encountered  in 
the  laboratory  colony  and  these  have 
very  small  testes  totally  devoid  of  sperm 
cells  but  in  all  other  respects  they  ap- 
pear nonnal.  (Project  H-72) 


Biology  and  Control  of  Tobacco  Insects 


The  green-peach  aphid  is  a  pest  of 
primary  importance  to  Maryland  tobac- 
co. Aphids  usually  attack  tobacco  late 
in  the  season  when  the  plants  are  large 


and  coverage  is  difficult.  Because  of 
this,  aphids  on  tobacco  are  often  not 
controlled.  For  the  past  3  years,  most 
of  the  research  on  tobacco  insect  con- 
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trol  has  been  directed  toward  finding 
control  measures  that  do  not  have  the 
disadvantages  of  foliar  sprays  applied 
to  large  tobacco  plants.  Granulated, 
s}'stemic  insecticides  applied  to  the  soil 
before  planting  or  side-dressed  when 
the  plants  are  small  have  shown  promise 
as  a  good  means  of  aphid  control.  The 


inclusion  of  systemic  insecticides  in 
transplant  water  has  also  shown  that 
this  may  also  give  control  of  green 
peach  aphid  even  until  the  plants  are 
harvested.  A  practical,  eflfecti\e  tech- 
nique for  controlling  green  peach  aphid 
could  evolve  from  these  experiments. 

(Project  H-74) 


Comparative  Morphology  and  Physiology  of  insect  Blood  Cells 


Cockroaches  are  very  "tough"  insects 
and  hard  to  kill.  Their  blood  coagulates 
very  rapidly  when  they  are  wounded 
and  they  lose  very  little  blood.  Certain 
blood  cells  are  specifically  responsible 
for  coagulation  of  the  blood.  We  have 
been  studying  the  "coagulation"  cells 
in  relation  to  the  molting  cycle.  There 
is  a  close  correlation  between  the 
amount  of  blood  in  the  cockroach  and 


the  number  of  blood  cells  which  are 
circulating.  When  the  cockroach  crawls 
out  of  its  old  skin  (ecdysis) ,  it  is  swollen 
and  its  blood  volume  is  higher  than  at 
any  other  time.  The  number  of  blood 
cells  is  reduced  just  at  this  time,  but 
the  number  of  "coagulation"  cells  is 
highest  and  the  cockroach's  blood  is 
more  coagulable  right  after  the  ecdysis. 

(Project  H-76) 
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The  Susceptibility  of  the  Red-banded  Leaf  Roller, 
Argyrofaenia  Velufinana  (Walker),  to  TDE 


To  determine  the  susceptibility  cf 
the  red-banded  leaf  roller  to  TDE,  it 
was  first  necessary  to  find  a  method  for 
rearing  the  insect  through  several  gen- 
erations. Of  the  methods  attempted, 
the  following  two  proved  to  be  the 
most  satisfactory. 

Three  strains  of  leaf  roller  were  ob- 
tained in  the  egg  stage.  As  larvae 
hatched  from  these  eggs,  they  were 
placed  on  Scarlet  Runner  bean  plants 
in  cages  in  a  plastic-covered  greenhouse. 
The  insects  were  allowed  to  develop 
through  the  pupal  stage  undisturbed. 
Moths  emerging  in  the  cages  were  re- 
moved and  placed  in  battery  jars  lined 
with  waxed  paper.  Each  jar  contained 
a  piece  of  gauze  moistened  with  a  5 
percent  sugar  solution  as  food  for  the 
moths.  The  insects  mated  and  the  fe- 
males deposited  their  egg  masses  on 
the  waxed  paper.  The  lining  was  re- 
mo\ed  from  the  jars  after  7  days  and 
small  pieces  of  the  paper,  each  contain- 
ing an  egg  mass,  were  cut  out  and  were 
placed  on  paper  toweling  in  petri 
dishes.  The  egg  masses  were  checked 
daily  for  hatching,  and  the  emerging 
larvae  were  transferred  to  cages  in  the 
greenhouse.  The  cycle  was  then  re- 
peated. 

The  second  method  employed  the 
same  procedure  for  securing  egg  masses, 
however,  these  larvae  were  reared  on 
Scarlet  Runner  Bean  leaves  in  battery 
jars  in  the  laboratory.  The  upper  edge 
of  the  jar  was  coated  with  petroleum 
jelly  to  prevent  the  lai-vae  from  escap- 
ing. These  jars  were  coxcred  with  a 
piece  of  muslin  and  a  glass  plate.  Moths 
emerging  in  the  jars  were  removed  and 
placed  in  lined  batteiy  jars. 

Several  facts  were  detennined  during 
the  rearing  experiments.  Although  both 


methods  were  satisfactory,  the  method 
using  the  bean  plant  rather  than  the 
bean  leaves  gave  the  largest  number 
of  individuals  completing  a  cycle.  High 
humidity  was  necessary  in  the  petri 
dishes  to  insure  the  hatching  of  the 
largest  number  of  eggs,  therefore,  the 
paper  toweling  was  kept  moist  at  all 
times.  The  problem  with  diapause  dur- 
ing the  first  winter  was  eliminated  by 
the  use  of  artificial  Ughting  in  both  the 
greenhouse  and  in  the  laboratory. 

The  moths  showed  a  tendency  to  be 
negatively  geotropic  in  their  actions. 
They  were  usually  found  near  the  top 
of  the  cage  or  jar.  The  larvae  also 
showed  this  tendency.  The  larvae  were 
extremely  sensitive  to  touch  and  would 
spin  a  web  as  they  dropped  from  the 
top  of  the  cage  or  jar  to  the  bottom. 

(Project  H-77) 


Laboratory  rearing  of  red-banded  leaf  roller. 
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Amino  Acid  Metabolism  in  Insects 


Continuing  studies  on  the  metabolism 
of  amino  acids  and  proteins  in  insects 
in  relation  to  the  toxicology  of  insecti- 
cides have  brought  forth  some  interest- 
ing data.  It  was  previously  reported 
that  blood  alanine  of  Drosophila  larvae 
decreased  with  diets  high  in  nitrogen, 
and  that  the  resultant  flies  were  more 
susceptible  to  DDT.  Studies  of  alanine 
metabolism  in  the  American  cockroach 
indicate  that  it  may  be  a  natural  pre- 


cursor to  phenylalanine  and  tyrosine, 
which  are  in  turn  the  precursors  of  the 
quinones  and  melanins  of  insect  cuticle. 
These  results  hint  that  DDT  suscepti- 
bility may  be  altered  in  part  by  the 
presence  or  absence  of  sufficient  quan- 
tities of  alanine  for  complete  hardening 
and  darkening  of  the  cuticle.  Further 
work  will  be  necessary  before  any  con- 
clusion may  be  drawn. 

(Project  H-78) 


Classification  of  Green  Lacewings 

Green  lacewings  (Neiu-optera :  Chry- 
sopidae)  are  beneficial  insects.  The  lar- 
vae, known  as  aphis-lions  devour  large 
numbers  of  aphids  and  other  small 
pests.  They  are  very  abundant  in  alfal- 
fa, clover  and  pea  fields  and  are  fre- 
quently encountered  in  orchards  and 
gardens,  wherever  aphids  are  present. 
Basic  studies  have  been  underway  for 
several  years  to  clarify  the  taxonomic 


status  of  several  species  known  from 
Maryland  and  other  states. 

The  male  terminalia  furnish  clues  to 
the  identity  of  those  species  which  have 
been  thoroughly  investigated.  Ten  spe- 
cies have  been  studied  and  pertinent 
structures  have  been  described  and 
figured.  This  work  will  facilitate  ac- 
curate detenninations  of  these  insects. 

(Project  H-79) 


HOME  ECONOMICS 


The  variable  quantity  and  kind  of  protein  eaten  daily  has  been  an  indicator 
of  health  throughout  the  world.  Since  protein  is  not  stored  in  the  body  like  carbo- 
hydrate and  fat,  nitrogen  balance  (the  diflference  between  nitrogen  intake  and 
nitrogen  output)  has  been  used  as  a  criterion  of  protein  adequacy.  Normally, 
nitrogen  is  excreted  as  a  result  of  body  metabolism.  If  extra  protein  is  eaten,  more 
nitrogen  is  excreted;  or  if  little  protein  is  eaten,  the  quantity  of  excreted  nitrogen 
from  nonnal  metabolic  processes  may  be  of  sufficiently  quantity  to  cause  negative 
nitrogen  balance. 


Relationship  of  Low-Protein  Diet  to  Body  Weight  and  Composition 

It  is  generally  assumed  that  when  a  food  intake  is  adequate,  the  use  of 

person  has  the  same  body  weight  each  nutrients,  the  building  and  breakdown 

day  there  is  little  change  in  body  com-  of  body  tissue  is  normal, 
position.  It  is  further  assumed  that  the        When  the  daily  dietary  protein  is 
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insufficient,  there  is  a  loss  of  body 
weight.  This  is  accompanied  by  a  lack 
of  balance  between  nitrogen  intake  and 
output  (excretion).  The  body  is  in  neg- 
ative nitrogen  balance,  excreting  more 
nitrogen  than  is  eaten  showing  the  use 
of  nitrogen  from  body  tissues.  During 
five  of  the  six  metabolic  experiments 
conducted  by  this  laboratoiy  with  col- 
lege women  eating  low  protein  diets 
each  subject  was  given  sufficient  Cal- 
ories to  maintain  body  weight.  The 
"adjustor"  Calorie  foods  contained 
mainly  carbohydrate  and  fat  without 
protein  and  other  nutrients.  As  each 
experiment  progressed  there  was  an  in- 
creasing need  for  "adjustor"  Calories, 
averaging  700  to  2000  Calories  for  the 
different  experimental  groups.  This  was 
unusual  and  somewhat  unexplainable. 

To  evaluate  the  body  weight  data  of 
70  normal  college  women  in  6  metabolic 
experiments  the  following  were  studied : 
The  standard  weight  for  height  and 
age  ("Personal  Health  Standard  and 
Scale"  by  Thomas  Wood),  actual 
height,  surface  area,  initial  body  weight, 
daily  fluctuation  in  body  weight,  final 
weight,  difference  between  initial  and 
final  weight,  additive  gain  in  weight, 
additive  loss  in  weight,  and  average 
body  weight.  Most  researchers  think  of 
constant  body  weight  as  being  a  weight 
fluctuation  of  less  than  2  to  3  pounds 
per  month,  6  weeks,  or  12  weeks  of 
experimental  time 

The  age  of  the  subjects  ranged  from 
18  to  24  years.  The  average  age  was 
19.7  years. 

It  is  important  in  such  experiments 
that  the  chosen  subjects  are  within  10 
percent  of  normal  or  standard  body 
weight.  Two  or  three  subjects  in  each 
experiment  had  body  weights  outside 
the  10  percent  limit.  The  reaction  of 
these  subjects  in  respect  to  nitrogen 
balance.  Calorie  utilization,  protein  and 
fat  availability,  and  body  weight  fluc- 


tuation was  similar  to  that  of  subjects 
whose  body  weight  was  within  the  10 
percent  limit  of  standard  body  weight. 

In  Experiment  I  the  average  change 
in  weight  for  the  9  subjects  was  4.8 
pounds.  This  included  the  weight 
changes  of  two  individuals  who  lost 
between  10  and  12  pounds  of  weiglit 
because  of  excessive  workload.  The  body 
weight  of  the  other  subjects  was  quite 
constant. 

In  Experiments  II,  III,  and  IV  the 
change  in  body  weight  for  the  experi- 
mental period  was  similar.  In  Experi- 
ment II,  with  11  subjects,  it  ranged 
from  —4.5  to  +2.5  and  averaged  —2.3 
pounds.  In  Experiment  III,  with  9  sub- 
jects, it  ranged  from  —4.5  to  +3.0  and 
averaged  —0.7  pounds.  In  Experiment 
IV,  with  18  subjects  eating  3  slightly 
diflFerent  diets,  it  ranged  from  —1.3  to 
+  3.3  and  averaged  +0.8  pounds. 

In  Experiment  V  the  slight  difTer- 
ences  in  Caloric  needs  of  the  subjects 
were  not  taken  into  account.  The  iso- 
caloric  diet  contained  approximately 
2850  Calories  which  was  close  to  the 
average  Calories  required  for  body 
weight  maintenance  by  the  individuals 
in  previous  experiments.  The  change 
in  body  weight  of  the  12  subjects  ranged 
from  —1.0  to  +7.5  and  averaged  +3.7 
pounds. 

In  Experiment  VI  the  average 
change  in  body  weight  of  the  1 1  sub- 
jects for  whom  "adjustor"  Calorie  foods 
were  used  was  —2.3  to  +4.5  pounds. 
The  average  weight  change  was  +1.2 
pounds. 

The  daily  body  weight  records  of 
each  of  the  70  subjects  showed  con- 
siderable fluctuation  from  day  to  day 
and  week  to  week.  Most  of  the  subjects 
changed  ^4,  /a,  %  or  1  pound  of 
weight  from  day  to  day.  For  example, 
one  student  gradually  increased  in 
weight  from  1 10  pounds  to  115  pounds, 
then  decreased  to  109  pounds,  so  that 
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the  difference  between  the  initial  and 
final  weight  was  only  —  1  pound.  The 
body  weight  of  10  subjects  fluctuated 
very  little. 

Ten  subjects  showed  no  difTerencc 
between  initial  and  final  weight  but 
the  fluctuation  in  weight  from  day  to 
day  was  the  same  as  for  other  subjects. 
Twenty-nine  of  the  70  subjects  showed 
a  difference  between  initial  and  final 
weight  of  2  pounds  or  less.  Fifty  of  the 
70  subjects  showed  an  average  weight 
within  2  pounds  of  their  initial  weight. 

In  order  to  study  this  more  exactl\', 
all  of  the  daily  gains  in  weight  and  all 
of  the  losses  in  weight  for  a  given  sub- 
ject were  totaled  for  the  entire  6  week 
period.  This  exaggerated  the  range  of 
body  weight  foi'  each  subject.  For  ex- 
ample, the  same  suljject  cited  abo\e 
having  a  diffeiencc  between  initial  and 
final  weight  of  ~  1  pound  had  gained 
altogether  16.5  and  lost  17. ,5  pounds. 
If  taken  literally,  this  could  mean  that 
body  composition  changed  consideralilv 
during  the  ex]3erimental  period.  The 
change  may  ha\e  been  in  fat,  carbo- 
hydrate or  water  content.  Two  other 
subjects  who  lost  the  largest  aniounts 
of  total  weight  and  gaiiud  the  most 
total  weight  were  subjects  who  showed 
a  difference  of  onK-  1  ]jound  between 
their  initial  and  final  weight.  At  the 
same  time,  one  suiiject  who  had  lost 
only  0.,')  ]jounds  during  the  6  weeks 
had  a  total  loss  and  gain  less  than  any 
other  subject.  Therefoie,  irrespective  of 
the  initial  and  final  body  weight,  sub- 
jects on  the  same  diet  inav  ha\e  a 
small  or  large  total  loss  and  gain  in 
body  weight. 


Each  of  the  6  experiments  were  con- 
ducted during  October  and  November. 
Generally  students  become  more  active 
as  the  fall  semester  progresses  so  this 
may  partially  account  for  the  increased 
Caloric  need  of  the  subjects. 

The  Calories  of  the  diets  were  low 
and  perhaps  insufficient  at  the  begin- 
ning of  the  earlier  experiments,  and  yet 
some  subjects  of  smaller  surface  area 
gained  weight.  The  increased  need  for 
Calories  may  have  been  caused  by  the 
stress  of  extremely  low  protein  intakes 
at  the  beginning  of  Experiments  II, 
III,  IV.  However,  in  Experiment  VI, 
when  all  subjects  had  a  minimum  but 
adequate  amount  of  dietary  protein 
with  2500  Calories,  similar  or  slightly 
greater  fluctuations  in  body  weight  oc- 
curred with  little  need  for  additional 
Calories.  The  data  indicate  that  no 
changes  in  body  weight  could  be  di- 
rectly related  to  dietary  changes  of  pro- 
tean of  fat. 

The  daily  water  intake  may  have 
\aried.  The  subjects  obtained  the  dis- 
tilled water  for  drinking  trom  the  labo- 
ratory supply  and  most  subjects  seemed 
to  use  similar  amounts  day  after  day. 

Since  these  70  subjects  ate  relatively 
similar  diets,  we  can  say  that  body 
weight  was  successfully  controlled  by 
"adjustor"  calories,  although  body 
composition  may  have  changed  to  some 
degree.  The  isocaloric  diet  of  2850 
Calories  controlled  body  weight  of  col- 
lege women  to  a  lesser  degree.  A  need 
for  studies  relating  to  change  in  body 
composition  and  the  usual  daily  body 
weight  fluctuation  of  individuals  is  indi- 
cated. 
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HORTICULTURE 


The  efforts  of  Horticultural  research  are  aimed  at  more  efficient  production 
of  better  fruits,  vegetables,  flowers,  and  ornamental  plants,  with  the  common  goal 
of  higher  returns  for  the  producer  and  better  products  for  the  consumer.  The 
research  program  thus  involves  studies  ranging  from  plant  breeding  to  the  can- 
ning and  freezing  of  fruits  and  vegetables,  carried  on  in  the  laboratories  and 
greenhouses  at  the  University,  on  the  experimental  fanns,  and  on  the  fanns  and 
orchards  of  cooperating  growers  throughout  the  state. 

Some  of  the  recent  results  of  the  research  program  are  briefly  presented  in 
the  following  pages.  More  detailed  information  is  available  in  scientific  journal 
papers,  station  bulletins,  and  popular  articles  released  by  the  Experimental  Station. 


Spray-Thinning  of  Apples  Brealfs  Biennial  Bearing 


York  apple  trees  in  a  moderately 
vigorous  orchard  in  Western  Maryland 
have  been  spray-thinned  for  6  consecu- 
tive years  with  naphthalene  acetamide, 
the  chemical  now  recommended  by  the 
Maryland  Station  for  this  important 
variety.  Outstanding  results  over  the 
6-year  period  were  increased  fruit  size 
and  more  annual  bearing.  In  the  first 
"off"  year,  1955,  unsprayed  trees  yield- 
ed an  average  of  2  bushels  per  tree, 
while  spray-thinned  trees  produced  5 
bushels;  in  the  second  "off"  year,  1957, 
these  figures  were  I  and  12  bushels  re- 
spectively. Fruit  size  in  the  heavy  (or 


"on")  bearing  years  was  substantially 
increased  by  spray-thinning  throughout 
this  study.  Overall  yield  on  these  trees 
was  neither  increased  nor  decreased  by 
spray-thinning  procedures. 

The  results  establish  that  spray-thin- 
ning has  consistent  and  practical  ad- 
vantages for  the  Maryland  apple  grow- 
er. Production  from  year  to  year  can 
be  made  more  uniform  with  this  tech- 
nique, and  it  offers  an  inexpensive 
means  of  increasing  fruit  size  which  is 
of  importance  in  both  fresh  fruit  and 
processing  outlets. 

(Project  L-74-b) 


York  Spot  Controlled  but  Not  Eliminated 


Apple  trees  of  three  important  varie- 
ties have  been  fertilized  annually  with 
heavy  applications  of  potassium  for  the 
past  eight  seasons.  The  trees  are  grow- 
ing in  Braddock  gravelly  loam  in  Fred- 
erick County,  are  relatively  low  in  po- 
tassium content  in  wood,  bark,  and 
leaves,  but  have  been  very  productive 
of  fruit  through  the  course  of  this 
study. 


A  detailed  study  of  the  Red  Delicious 
trees  was  made  in  the  sixth  and  seventh 
year  of  this  experiment.  Annual  appli- 
cations of  2/2  and  of  10  pounds  of 
muriate  of  potash  per  tree  up  to  this 
time  failed  to  increase  fruit  size  or  yield 
significantly,  though  there  was  some 
evidence  that  potassium  did  increase 
yield.  Fruit  potassium  was  increased  as 
was  exchangeable  potassium  in  the  soil. 
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However,  no  change  was  found  in  the 
potassium  levels  in  bark  and  wood  of 
limbs,  trunk,  or  roots. 

The  results  indicate  that  even  though 
leaf  analysis  may  show  potassium  levels 
to  be  relatively  low,  heavy  potassium 


fertilization  over  a  period  of  years  is 
not  likely  to  increase  potassium  sub- 
stantially in  the  various  tissues  of  the 
plant,  and  may  not  provide  a  return 
on  the  investment  in  the  form  of  larger 
fruits  or  higher  yields.  (Project  L-79-d) 


Experiments  with  boron  in  Treatment  of  Yorit  Spot 


Investigations  by  the  Maryland  Sta- 
tion in  1957  and  1958  indicated  that 
early-season  sprays  of  boron  would  sig- 
nificantly reduce  the  incidence  of  York 
Spot  in  Maryland  orchards.  Extensive 
experiments  since  that  time  have  con- 
firmed this  effect,  and  have  indicated 
that  boron  sprays  can  be  depended  upon 
to  reduce  the  incidence  of  York  Spot 
to  a  basic  "threshold  value"  of  about 
25  percent,  but  no  further. 

Evidence  at  hand  indicates  that  three 
sprays  of  boron,  commenced  during 
blossoming  or  shortly  thereafter,  and 
applied  at  about  weekly  intervals,  will 
be  most  effective  in  reducing  York 
Spot.  Sprays  applied  at  these  times 
substantially  increase  the  boron  levels 
in  leaves  and  fruits,  while  sprays  ap- 
plied later  in  the  season  increase  boron 


levels  only  in  the  fruits.  However,  the 
later  sprays  have  little  influence  on 
York  Spot. 

Dramatically  improved  color  and 
finish  of  the  fruit  were  produced  by 
early  boron  sprays  in  the  very  dry  sea- 
son of  1957.  These  effects  have  not 
been  repeated  in  seasons  of  more  nor- 
mal rainfall  which  have  followed. 
Some  Maryland  orchardists  continue 
to  achieve  improved  fruit  color  and 
finish  with  boron  sprays,  however;  so 
the  practice  is  being  widely  used  in 
the  state  for  this  purpose  alone,  if  not 
for  reducing  York  Spot. 

Work  on  this  project  is  being  con- 
tinued largely  with  calcium  salts  ap- 
plied with  and  without  early  boron 
sprays  to  eliminate  the  disorder. 

(Project  L-74-c) 


Blanching  and  Short  Storages  May  Reduce  Sloughing  in 
Processed  Green  Beans 


A  2-year  study  of  sloughing,  an  im- 
portant appearance  factor  of  canned 
green  beans,  has  shown  it  to  l)e  the 
result  of  groups  of  intact  epidermal 
cells  becoming  separated  from  the  hy- 
podermal  cells  comprising  the  bean 
pericarp.  The  consumer  is  very  critical 
of  green  beans  that  show  these  symp- 
toms and  will  not  repurchase  a  brand 
consistently  high  in  sloughed  beans. 

Sloughing  is  basically  a  problem  of 
cellular  adhesion,  and  the  most  impor- 
tant factors  controlling  sloughing  cf 
green  beans  are  the  quality  and  quan- 
tity of  the  pectic  cementing  materials 


binding  the  walls  of  adjacent  cells  to- 
gether. Therefore,  any  factor  found  to 
increase  sloughing  must  have  some 
physical  or  chemical  effect  on  this  inter- 
cellular ceinent,  causing  it  tO'  be  weak- 
ened or  destroyed. 

Sloughing  was  found  to  be  more  pre- 
valent in  beans  grown  in  hot,  dry 
weather,  in  the  larger  more  mature 
beans,  and  in  beans  receiving  extended 
periods  of  storage.  The  blanch  time  and 
temperature  were  important  factors. 
"Sloughing  was  reduced  by  increasing 
the  time  of  blanch  at  temperatures  be- 
low 180°  F,  but  was  increased  at  tem- 
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pcraturcs  above  180°.  Samples  in  which 
blanching  has  been  omitted  altogether 
sloughed  rather  severely.  Varieties  stud- 
ied sloughed  in  ascending  order  as  list- 
ed: C-12-6  (a  flat  bean),  Pearlgreen, 


White  Seeded  Tendergreen,  Cornell  14, 
Ilarxester,  Tenderwhite,  and  Tender- 
crop.  After  processing  rough  handling 
greatly  increased  the  incidence  of 
sloughing.  (Project  Q-58-n) 


What  Makes  an  Apple  Soften 

In  a  study  of  the  cell-wall  constitu- 
ents of  the  apple  fmit,  several  polysac- 
charides wliich  may  have  a  profound 
influence  on  softening  or  changes  of 
texture  during  cold  storage  or  thermal 
processing  have  been  found.  The  hy- 
drolytic  products  of  these  cell  walls, 
after  treatment  by  a  commercial  pectic 
enzyme,  show  the  presence  of  glucose, 
galactose,  mannose,  xylose,  arabinose, 
as  well  as  galacturonic  acid  and  pos- 
sibly glucuronic  acid.  Several  4-carbon 
sugars  and  lactones  are  also  found 
mixed  with  these  substances.  Because 
of  the  great  array  of  these  hydrolytic 


products  it  is  difficult  to  ascertain 
which  substance  or  group  of  substances 
has  the  greatest  influence  on  apple 
softening. 

It  does  appear,  however,  that  the 
greater  the  amount  of  admixed  ma- 
terials with  these  "pectic"  fractions  the 
firmer  the  apple.  A  starchy-polyglucose 
which  resists  amylase  action  and  stains 
blue  with  iodine  appears  to  be  the  key 
substance  in  this  complex.  This  com- 
plex must  be  broken  down  or  converted 
into  simpler  compounds  before  soften- 
ing in  the  apple  can  take  place. 

(Project  Q-58) 


Some  Factors  Affecting  Hydrangea 

In  the  course  of  several  studies,  it 
has  been  found  that  a  full  complement 
of  leaves  is  necessary  on  the  hydrangea 
in  the  fall  months  for  flower  initiation. 
Flower  initiation  is  inhibited  when  the 
leaves  are  removed  and  smaller  inflo- 
rescences develop  wdth  fewer  leaves 
present.  This  is  important  to  the  pro- 
ducer, since  it  is  essential  that  many 
leaves  remain  on  the  plant  in  the  fall 
months  for  flower  initiation  before  the 
winter  dormant  period. 

A  10-hour  photoperiod  in  the  several 
weeks  previous  to  winter  storage  re- 
sulted in  more  branches  with  flower 
buds  than  were  produced  on  plants 
growing  under  long-day  conditions  of 

Fertilizer  Ratios  for  Greenhouse  Cut 

On  the  basis  of  9-year  studies  under 
greenhouse  conditions,  a  fertilizer  ratio 


18  hours.  This  suggests  to  growers  that 
they  be  careful  to  shield  or  screen  hy- 
drangeas from  any  additional  light  that 
they  may  be  giving  to  other  crops. 

Plants  stored  at  a  46°  F.  temperature, 
and  compared  to  36°  F.,  had  more 
stems  which  produced  flower  buds  and 
with  larger  inflorescences.  Plants  stored 
in  a  coldframe  gave  results  similar  ♦^o 
plants  stored  at  the  46°  F.  temperature. 
There  appears  to  be  a  relationship  of 
storage  temperature  to  the  retention  of 
leaves.  At  the  warmer  temperature, 
leaves  remain  on  longer,  and  this  may 
account  for  the  diflference  in  the  num- 
ber of  buds  initiated. 

(Project  I-74-a) 

Flower  Crops 

of  3-1-1  adequately  meets  the  needs  of 
roses  and  .snapdragons.  For  chrysanthe- 
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mums  and  carnations,  a  ratio  of  3-1-1 
gave  better  production  and  quality  of 
flowers.  In  the  course  of  these  studies, 
plots  were  established  to  which  a  uni- 
form rate  of  nitrogen  was  given,  while 
the  phosphorus  and  potassium  ratios 
were  varied.  During  the  period  of  study 

Germinating  Cyclamen  Seed 

Propagators  of  cyclamen  will  find  it 
practical  to  keep  germinating  seed  at  a 
moderate  temperature  for  most  rapid 
germination.  Studies  have  shown  thjt 
gennination  of  seed  is  most  rapid  if  it 
is  kept  at  65°  F.  for  32  days  or  if  the 
first  16  days  are  cooler,  at  50°  F.,  but 
followed  by  the  warmer  65°  F.  period 
for  16  more  days.  In  this  study,  the 
seeds  were  kept  on  moist  blotting  paper 

Vegetable  Variety  Investigations 

A  continuous  and  exhaustive  study  of 
new  and  improved  varieties  of  vege- 
table crops  is  maintained  to  provide  de- 
tailed infonnation  on  variety  capabili- 
ties. All  characteristics  pertinent  to 
growing,  hanesting,  raw-product  prep- 
aration, and  processing  are  evaluated 
objectively. 

The  snap  bean  study  was  expanded 
to  include  two  new  types  (Bush  Ro- 
mano and  Basil  Blue  Lake)  much  de- 
sired for  canning  and  freezing  by  Mary- 
land processors.  Bush  Romano  types 
are  still  in  the  developmental  stage,  and 
the  information  obtained  was  designed 
to  assist  the  plant  breeders  in  their 
efforts.  The  bush  type  Blue  Lake  was 
considered  to  be  acceptable  in  the  field 
and  superior  to  conventional  bush  beans 
after  processing.  This  commercial  bean 
development  will  be  named  and  re- 
leased within  a  year. 

A  part  of  the  study  of  carrot  breed- 
ing  lines  and  varieties  (Cooperative 


several  different  crops  were  grown. 
Ground  limestone  was  added  to  main- 
tain the  necessary  acidity  of  the  soil, 
and  peat  moss  was  added  to  maintain 
a  good  soil  structure. 

(Project  I-74-B) 


in  petri  dishes  under  controlled  condi- 
tions, then  planted  in  a  soil-peat  mix- 
ture and  placed  in  a  greenhouse  at  a 
60°  F.  night  temperature.  Tempera- 
tures of  50°  and  80°  F.  during  the 
germination  period  delayed  germina- 
tion as  much  as  6  weeks,  as  compared 
to  results  with  65°  F. 

(Project  I -74- A } 


A  new  green-seeded  Fordhook  line  showing 
pod  set  at  4  days  before  prime  harvest. 
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with  USDA)  includes  screening  lines 
for  alternaria  resistance.  A  slight  degree 
of  resistance  has  been  found. 

A  number  of  green-seeded  Fordhook 
breeding  lines  reportedly  with  heat  re- 
sistance were  tested.  Four  were  selected 


for  further  study  in  the  coming  year. 
High  yield  potential,  heat,  and  to  some 
extent,  drought  resistance,  were  demon- 
strated by  the  four  select  lines. 

(State  Project  Q-74) 
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POULTRY 


In  a  recent  issue  of  an  outstanding  newspaper  in  the  United  States,  the  fol- 
lowing statement  occurred:  "The  United  States,  with  probably  the  most  efficient 
poultry  breeding  industry  in  the  world,  is  selling  frozen  chickens  to  West  Germany 
at  the  rate  of  30  million  dollars  worth  a  year."  This  serves  to  document  the  effi- 
ciency with  which  agriculture  of  the  United  States  operates;  and,  of  course,  is 
particularly  flattering  to  the  poultry  industry.  The  practices  that  have  made  this 
efficient  production  possible  have  been  at  least  partly  the  result  of  intense  research 
programs  in  the  poultry  field  to  improve  methods  of  breeding,  feeding,  disease 
prevention,  and  management  in  general. 

The  research  laboratories  at  the  University  of  Maryland  have,  at  least  in  a 
small  way,  contributed  to  the  total  sum  of  poultry  knowledge,  and  listed  below 
are  some  of  the  results  of  our  current  research  program.  None  of  these  in  them- 
selves are  particularly  striking.  However,  the  sum  of  our  knowledge  about  poultry 
or  any  other  field  of  endeavor  is  the  continued  compilation  of  such  bits  of  infor- 
mation. The  research  laboratories  and  field  stations  of  the  Poultry  Department  are 
always  open  for  inspection,  and  we  are  always  glad  to  discuss  with  interested 
parties  the  current  research  prograin. 


Improved  Objective  Methods  for  Detecting  Meat  Spots  in  the  Hen's  Egg 


Fluoroscopy  did  not  prove  an  effec- 
tive means  for  detecting  meat  spots  in 
the  hen's  egg.  Some  fractionation  of  the 
meat  spots  indicated  that  they  were 
protein  in  nature  with  grossly  similar 
chromatographic  patterns  as  shell  cu- 

Relationships  Between  High  Ambient 
and  Shell  Thickness  of  Eggs 

Shell-thickness  problems  are  very  se- 
rious during  summer  months  in  many 
poultry  flocks.  This  problem  has  been 
approached  in  \  arious  ways  pre\ioiisly. 
Veiy  little  work  has  been  done  on  the 
blood,  other  than  calcium  studies  in  the 
past.  Under  this  project,  the  acid-base 
balance  of  the  blood  was  studied.  It 
was  found  that  when  birds  were  held 
in  an  atmosphere  of  high  carbon  diox- 


ticle  although  the  fractions  were  not 
quantitated.  Histological  studies  indi- 
cated that  many  meat  spots  contain 
large  amounts  of  calcium.  This  project 
has  now  been  terminated. 

(Project  M-51) 

Temperatures 

ide  the  shells  became  veiy  thin.  There 
was  also  a  drop  in  blood  pH.  Further 
work  is  under  way  to  study  the  pK, 
IICOs,  and  PCO,. 

Additions  of  vitamin  C  to  the  ration 
did  not  improve  shell  thickness.  This  is 
in  disagreement  with  some  other  work- 
ers who  have  found  that  shell  thickness 
can  be  improved  by  adding  vitamin  C 
to  the  ration.  (Project  M-53) 
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Effect  of  Ambient  Temperature  on  Efficiency  of  Broiler  Production 


The  initial  project  objectives  were 
largely  accomplished  within  the  limita- 
tions of  the  physical  facilities  available. 
Considering  the  performance  of  broilers 
held  between  70°  and  75°  F.  in  the 
temperature  control  rooms  as  100,  the 
relative  weight  gain  for  broilers  from 
5  to  8  weeks  held  at  50°,  55°  and  90^ 
F.  was  78,  99,  and  71  percent  respec- 
tively. Similarly,  the  energy  intake  at 
50°,  55°,  75°,  and  90°  C.  was  107,  118, 
100,  and  77  percent.  Carcass  fat  con- 
tent ranged  from  48  percent  at  50^ 
F.,  74  percent  at  55°  F.,  and  104  per- 
cent at  90°  F.,  in  relation  to  100  per- 
cent (considered  as  reference)  at  70"^ 
to   75°   F.   Percent  energy  retention 


amounted  to  56,  73,  100  and  97  percent 
on  a  relative  basis  at  50°,  55°,  75°,  and 
90°  F.  The  relative  humidity  in  the 
rooms  maintained  at  50°  and  55°  F. 
was  extremely  high,  so  that  these  tem- 
peratures cannot  be  transposed  directly 
to  apply  to  conditions  in  broiler  houses. 
This  work  involved  considerable  car- 
cass analysis  which  was  not  included  as 
a  part  of  the  original  project  outline. 
The  results  show,  as  indicated  above, 
that  broilers  reared  at  cool  ambient 
temperatures  have  appreciably  less  body 
fat,  as  compared  with  those  at  nomial 
or  high  ambient  temperatures. 

(Project  M-301,  NE-8) 


Vitamin  E  and  "Enlarged  Hocks"  in  Turkey  Poults 


In  a  continuing  investigation  of  the 
causes  of  leg  trouble  in  turkeys,  tests 
with  vitamin  E-free  diets  have  indicated 
convincingly  that  a  deficiency  of  this 
vitamin  does  not  result  in  the  enlarged 
hock  disorder  when  other  factors,  such 
as  choline,  manganese,  zinc  and  niacin 
are  supplied  in  adequate  amounts.  T!ie 


results  have  indicated  that  if  the  young 
poult  has  any  specific  need  for  vitamin 
E  the  requirement  must  be  extremel)' 
low.  It  has  been  clear  in  these  tests  that 
rancidity  in  the  feed  can  have  disas- 
trous effects  and  that  an  eflFective  anti- 
oxidant is  a  desirable  safeguard  ingredi- 
ent in  all  rations.         (Project  M-201 ) 


Effect  of  Zinc  Deficiency  on  Male  Sex  Development 


Moderate  deficiencies  of  zinc  slow  up 
the  overall  development  of  male  chick- 
ens and  result  in  delayed  sexual  matur- 
ity. Studies  are  being  directed  to  deter- 
mine if  severe  zinc  deficiency  results  in 
degenerative  changes  in  the  sex  organs 
of  the  male  chick  similar  to  those  seen 
in  rats.  (Project  M-203) 


Effect  of  zinc  deficiency  seen  in  the  stunted 
bird.  The  two  were  fed  the  same  diet,  ex- 
cept that  40  ppm.  of  zinc  was  added  to  the 
ration  of  the  other  bird. 
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Quality  Retention  in  Poultry  Meats  as  Influenced  by 
Methods  of  Processing 


FcatluT  reiiicnal  in  processing  of 
poiiltn  nu'at  is  a  costly  process.  The 
birds  must  he  iniiiuTSfcl  in  hot  water  to 
remox-e  the  h'atheis.  caiisinL;  the  meat 
to  become  somewhat  tougher  and  it 
may  e\  t  ii  inc  rease  tlie  bacteria  counts 
on  the  carcass. 

Sc\-ei-al  appid.K  Ill's  wcie  tried  to 
make  leathci  i  i-uun  al  easier.  Birds  were 
held  at  low  temperatui cs.  simulating 
winter  conditions  (40"  F.  i ,  and  then 
processed.  It  was  found  that  feather 
remo\  al  was  more  difficidt  under  these 
conditions.  It  was  also  noted  that  there 
was  more  carcass  discoloration.  \Mien 
the  birds  were  held  at  temperatuic-s  as 
high  as  160-  F.  prioi'  to  slaughter,  the 
feather  remcnal  became  slightK  easier. 

Pre\iously  it  had  bc-en  obseixcd  that 


feather  removal  becaine  slightly  more 
difficult  when  birds  were  killed  in  an 
atmosphere  of  high  CO2.  A  few  birds 
were  held  in  a  high  CO2  atmosphere 
overnight  and  then  a  few  feathers  were 
plucked.  After  this  treatment,  it  wa.s 
almost  impossible  to  remove  the  feath- 
ers by  plucking. 

Other  ways  have  been  tried  to  im- 
pro\'e  processing  methods.  A  method 
was  initiated  to  check  samples  of  birds 
for  various  grade  defects.  By  this  sam- 
pling method  and  merely  applying  cor- 
rectix  e  actions,  the  Grade  A  birds  were 
increased  30  percent  by  mostly  elimi- 
nating misbleds,  feathers,  broken  bones, 
and  other  operational  errors. 

(Project  M-lOO) 


Calcium  Requirement  of  Turkey  Poults 


Recent  findings  have  shown  that  the 
need  of  tuike\s  of  all  ages  for  calcium 
aic  iiiiu  li  Idwer  thcUi  has  been  thought. 
The  |)i('\  i(iiis  I  ecommendation  of  2  ]kt- 
cent  c  alc  ium  for  st.u  tiiig  poults  is  much 
highei-  than  necessaiA'  and  may  excn 
be  detrimental  because  of  the  effect  of 


calcium  in  lowering  the  absorption  of 
other  minerals.  In  experiments  at  the 
Univ  ersity,  L.'i  ]jercent  calcium  has  been 
found  to  be  sufhcient  for  tmkey  starters 
and  the  results  suggest  that  e\en  this 
le\el  is  considerably  higher  than  is 
needed.  (Project  M-203) 


Nutrition  and  Bone  Anomalies  in  Chicks 


Raw  wheat  germ  meal  was  foimd  to 
be  highly  detrimental  to  the  giowth  ot 
yoimg  chicks.  .Sul)sec|uent  studies  indi- 
cated that  the  depressant  elfect  could 
be  destroyed  by  heat  trc>ating.  I'he  work 
is  indicatixc  the  presence  of  a  thenno- 
labile  lact()r{s)  similar  in  action  to 
that  loimd  in  raw  scnbeans. 

Other  studies  indicated  that  the  need 


for  folic  acid  by  the  chick  varied  direct- 
ly with  the  dietary  protein  level.  High 
protein  levels  used  in  conjunction  with 
diets  marginal  in  folic  acid  were  se- 
verely growth-depressant  and  caused 
perosis;  however,  this  efTect  could  be 
overcome  by  increasing  the  folic  acid 
in  the  diet. 

(Project  M-2041 


Improving  Performance  by  Breeding  for  Differences  in 
Level  of  Chemicals  in  the  Blood 

Two  projects  aic  concerned  with  the  in  the  chicke;n  and  the  level  of  alkaline 
relationship  between  prodtictive  traits     phosphatase  and  cholesterol  in  serum. 
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Statistical  analyses  have  revealed  that 
there  is  a  relationship  between  the 
alkaline  phosphatase  level  in  the  serum 
of  the  young  chick  and  its  subsequent 
egg  production.  A  line  has  been  de- 
veloped with  a  high  level  of  this  enzyme. 
This  line  has  laid  eggs  at  a  somewhat 
higher  rate  during  the  past  3  years  than 
an  unselected  control.  The  results  sug- 
gest that  it  might  be  possible  for  breed- 
ing farms  to  use  chemical  analyses  of 
enzymes  in  their  breeding  programs  as 
an  aid  to  selecting  birds  with  a  high 
potential  for  egg  production. 


Similar  work  has  been  done  with 
serum  cholesterol.  Results  have  not 
been  very  consistent.  Statistical  analysis 
suggests  that  certain  relationships  exist 
between  cholesterol  and  productive 
traits,  but  the  perfonnance  of  the  high 
and  low  serum  cholesterol  lines  has 
been  essentially  similar.  However,  the 
age  at  first  egg  was  greater  for  the  high 
line  than  the  low  line.  The  high  choles- 
terol line  has  consistently  had  a  lower 
blood  pre.ssure  than  the  low  cholesterol 
line. 

(Projects  M-32-m;  M-33-c,  NE-6) 


Semen  Storage  Experiments 

Fertility  trials  have  been  conducted 
to  develop  methods  for  storing  chicken 
semen  longer  in  the  unfrozen  state  and 
also  to  develop  techniques  for  reviving 
the  fertilizing  ability  of  chicken  semen 
after  it  has  been  frozen.  In  work  with 
the  storage  of  unfrozen  semen,  it  was 
found  that  the  optimum  dilution  rate 
during  storage  is  approximately  1  to  4. 
The  dilution  rate  of  1  to  10  used  pre- 
viously at  this  laboratory  was  too  great. 

Work  investigating  the  possibilities 


of  storing  chicken  semen  in  the  frozen 
state  has  continued.  A  technique  has 
been  developed  using  glycerol.  A  tem- 
perature of  10°  to  15°  C.  is  maintained 
throughout  the  entire  procedure.  This 
results  in  excellent  motility  of  the 
spermatozoa  following  freezing  at  —  79° 
C.  However,  the  resulting  fertility  is 
still  disappointing,  and  other  com- 
pounds to  protect  against  freezing  and 
variations  in  techniques  are  being  in- 
vestigated. (Project  M-300) 


Effect  of  Protein  Adequacy  on  tlie  Efficiency  of  Selection 
for  Early  Fattening  of  Turkeys 


A  new  turkey  project  has  been  under- 
taken to  detemiine  the  influence  cf 
protein  adequacy  on  the  efficiency  of 
selecting  for  improved  rate  of  growtli 
and  improved  rate  of  fattening.  One 
of  the  troublesome  points  in  raising 
market  turkeys  is  to  have  the  birds  ade- 
quately fattened  by  the  time  they  ha\  e 
begun  to  decrease  in  rate  of  growth. 
Feed  conversion  is  primarily  a  factor  of 
growth  rate,  and  if  birds  have  to  he 
maintained  for  several  weeks  after 
growth  has  begun  to  decrease  marked- 
ly, feed  efficiency  will  be  greatly  im- 
paired. 


Half  of  each  group  of  siblings  this 
year  were  fed  diets  differing  in  protein 
adequacy  between  the  4th  and  the  8th 
week  of  age  and  their  rate  of  gain 
recorded  during  this  period.  As  would 
be  expected,  those  families  which  grew 
most  rapidly  on  the  low  protein  diet 
also  grew  most  rapidly  on  the  adequate 
diet.  Generally  speaking,  however,  there 
were  some  tamily  differences  exliil:>ited. 
In  subsequent  years,  the  two  lines  will 
be  maintained  genetically  isolated  and 
selection  will  be  based  on  the  rate  of 
gain  during  the  4-  to  8-week  growing 
period  on  the  two  dietary  regimes  to 
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determine  if  selections  so  influenced  by     which  has  a  tendency  to  overconsume 

lack  of  adequate  protein  will  facilitate     and  thus  fatten  at  an  early  age. 

the  production  of  a  strain  of  turkeys  (Project  M-400) 


Microbiological  Studies  Pertaining  to  Poultry  Nutrition 


The  synthesis  of  fatty  acids  by  a 
single  cell,  free-Uving  animal,  Tetra- 
hymcna  pyriformis,  can  be  directed 
to  some  extent.  The  addition  of  the 
branched-chain  isobutyric  acid  to  the 
synthetic  medium  led  to  the  formation 
of  several  long-chain  iso-fatty  acids. 
Another  series  (anteiso)  of  branched 
long-chain  fatty  acids  were  formed 
when  alpha-methyl-n-butyric  acid  was 
supplemented.  Odd  numbered  long- 
chain  fatty  acids  were  formed  from 
sodium  propionate  and  even  numbered 
fatty  acids  from  sodium  acetate.  Tctra- 
hymcna  also  synthesizes  good  amounts 


of  the  unsaturated  fatty  acids,  oleic, 
linoleic  and  hnolenic.  The  last  two 
acids  are  important  in  animal  nutrition. 
This  organism  should  be  of  interest  in 
fimdamental  fat  metabolism  studies. 

In  contrast,  the  parasitic,  disease- 
producing  protozoan,  Trichomonas  gal- 
linae,  is  unable  to  synthesize  a  v^ai'iety 
of  fatty  acids,  and  requires  them  for 
growth.  The  contrast  between  the  lipid 
metabolism  of  free-living  and  parasitic 
protozoa  suggests  that  the  lack  of  lipid- 
synthesizing  enzymes  is  tied  up  with  the 
ability  of  the  Trichomonads  to  produce 
disease.  (Project  MAS) 


Inhibitors  of  Chick  Growth 

Studies  have  continued  on  the 
growth-depressing  effect  of  iiemin,  pro- 
toporphyrin and  hematoporphyrin.  The 
first  two  compounds  result  in  bowed 
legs  in  a  large  percentage  of  survivors. 
These  bone  deformities  have  been  stud- 
ied to  see  if  they  are  related  to  other 
bone  malfonnations  which  occur  in 
the  chick  from  nutritional  deficiencies. 


While  certain  aspects  of  the  poi-phyrin- 
induced  defonnity  resemble  those  from 
nutritional  origin,  histological  studies 
indicate  that  other  mechanisms  are  in- 
volved. These  compounds  should  be 
\aluable  in  determining  some  of  the 
mechanisms  involved  in  normal  bone 
metabolism. 

(Project  M-49) 


Energy  Intake  Affects  Egg  Size 

Eggs  which  averaged  1.8  to  2  grams 
heavier  were  produced  by  pullets  fed 
practical-type  rations  which  had  been 
up-graded  in  energy  density.  This  in- 
creased potency,  achieved  primarily  by 
the  addition  of  10  percent  of  corn  oil, 
resulted  in  from  6  to  8  percent  increase 
in  caloric  intake  of  pullets  during  the 
first  few  weeks  of  production.  When 
pullets  were  fed  a  restricted  amount  of 
feed  so  that  equalized  energy  intakes 


resulted,  no  difference  in  egg  size  was 
observed.  This  indicates  that  the  cause 
of  the  increased  egg  size  was  due  to  an 
increased  energy  intake  rather  than  that 
of  another  nutrient.  The  use  of  un- 
usually high  energy  diets  during  early 
production  ofTers  a  means  of  increasing 
the  egg  size  during  that  period  when 
small  eggs  are  a  serious  economic  handi- 
cap. 

(Project  M-35-m) 
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Higher  Calcium  Intaites  for  Layers 


More  extensive  studies  on  calcium 
rec|uirements  of  higli-producing  laying 
hens,  with  levels  ranging  from  2.27  to 
4.32  percent  of  the  total  ration,  have 
shovm  that  levels  of  calcium  higher 
than  that  recoininended  by  the  Na- 
tional Research  Council  improved  egg- 
shell quality  and  have  no  detrimental 
effects  on  feed  intake  or  egg  produc- 
tion. From  these  studies,  it  appears 


that  high-producing  layers  require  ap- 
proximately 3  percent  total  calcium  in 
the  ration,  although  this  will  vary  with 
egg  size,  type  of  feed,  production  level 
and  ambient  temperature.  All  of  the 
rations  contained  1.25  percent  stabilized 
fat  in  order  to  prevent  these  high  lime- 
stone rations  from  being  unduly  dusty. 

(Project  M-35-m ) 


Laying  Hens  Need  Less  Phosphorus 

Studies  with  laying  hens  housed  in 
floor  pens  and  in  cages  reveal  that  0.5 
f)ercent  total  phosphorus  is  ample  in 
practical-type  rations.  In  fact,  0.4  per- 
cent phosphorus  appeared  to  be  as  satis- 
factory as  hig'her  levels  for  caged  birds, 
based  on  egg  production,  feed  efficien- 
cy, egg  size,  shell  thickness  and  breaking 

Methionine  Requirement  Equation  for 

From  previous  work  conducted  at  the 
University  of  Maryland,  the  methionine 
requirement  of  laying  hens  has  been 
sxpressed  as  an  equation  in  terms  of  the 
methionine  needed  for  maintenance  of 
xxly  weight,  increase  in  body  weight 
ind  egg  production.  This  equation  has 
jeen  tested  in  practical-type  studies  this 
)ast  year  w^ith  actual  intakes  ranging 
rom  89  to  100  percent  of  predicted 
leeds.  Similar  calculations  for  energy 
equirements  of  layers  have  yielded  in- 
akes  from  95  to  99  percent  of  predicted 
leeds.  By  calculating  the  energy  and 
nethionine  requirements  of  laying  hens, 
t  is  possible  to  consider  differences  in 
ody  weight,  rate  of  gain,  temperature, 
gg  size,  production  level,  energy  con- 
int  of  the  feed,  and  amino  acid  quality 


strength  observations.  This  amount  was 
supplied  largely  by  com  and  soybean 
oil  meal  (0.3  percent)  with  only  0.1 
percent  phosphorus  from  dicalcium 
phosphate.  Varying  the  calcium  level 
from  2.28  to  4.33  percent  of  the  ration 
did  not  influence  the  total  phosphorus 
requirement.  (Project  M-35-rn) 

Layers 

in  arriving  at  an  estimate  of  the  methio- 
nine requirement  needed  in  a  speciftc 
formula.  This  approach  is  considered 
to  have  many  advantages  as  a  means 
of  determining  the  requirement  for 
methionine  of  laying  hens.  The  needs 
of  the  other  essential  amino  acids,  then, 
may  be  estiinated  using  the  proportion 
of  these  in  egg  protein  as  a  guide. 

This  work  is  of  particular  practical 
significance  since  ahnost  all  diets  for 
laying  hens,  composed  of  corn  and  soy- 
bean meal,  become  first  limiting  in 
methionine  as  protein  levels  are  low- 
ered. By  insuring  an  adequate  methio- 
nine level,  it  is  possible  to  materially 
reduce  the  protein  content  of  the  ration 
and  thereby  improve  the  efficiency  of 
protein  utilization.       (Project  M-202) 


aying  Diets  Compared  in  Floor  Pens  v.  Cages 

A  series  of  laying  rations,  fed  to  hens  consistently  produced  poorer  results  in 
2pt  in  floor  pens  or  laying  cages,  have     cages.  Egg  production  averaged  8  per- 
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cent  less  for  hens  in  cages  during  a 
42-week  period.  Various  dietary  supple- 
ments, including  egg  yolk,  additional 
vitamins  and  minerals,  and  certain 
amino  acids,  have  been  tested  in  an 
effort  to  determine  if  this  difference  is 


due  to  a  suboptimal  ration  for  birds  not 
having  access  to  litter.  Although  better 
results  were  obtained  with  certain  ad- 
ditions, these  will  be  repeated  so  that 
definite  conclusions  can  be  made. 

(Project  M-35-m) 


Improved  Protein  Utilization  by  Hens 

In  diets  where  fish  meal  protein  was 
used  or  where  additional  methionine 
was  added  to  supply  the  first  limiting 
amino  acid  for  laying  hens,  protein 
levels  as  low  as  13.3  and  13.7,  respec- 
tively, have  been  used  with  good  residts. 
Similar  studies  with  broilers  have  also 
shown  that  protein  levels  may  be  re- 


duced slightly  if  amino  acid  require- 
ments are  met.  The  requirements  of 
broilers  for  essential  amino  acids  have 
been  expressed  directly  as  a  function  of 
energy  content  of  the  ration,  rather 
than  meeting  these  needs  by  requiring 
a  minimum  of  crude  protein. 

(Project  M-202) 


Methionine  and  Cystine  Needs  of  Broilers 


Studies  with  male  broiler  chickens 
using  practical-type  com  soybean  meal 
rations  show  that  the  methionine  re- 
quirements are  met  when  1.27  and 
1.15  grams  of  methionine  are  siqjplied 
per  megacaloiy  of  metabolizable  energy 


during  the  starting  and  finishing  period, 
respectively.  The  total  sulfur  amino  acid 
requirement  appears  to  be  2.4  and  2.2 
grams  per  megacaloiy  of  metabolizable 
energy,  respectively,  during  these  peri- 
ods. (Project  M-202) 


Growth  Stimulatory  Value  of  Fats  Studied 


In  practical-type  studies  with  broiler 
chickens,  several  fats,  including  crude 
soybean  oil,  corn  oil,  hydrolized  animal 
and  vegetable  fat,  yellow  animal  grease, 
animal  tallow,  mLxed  vegetable  oils,  cot- 
tonseed soap  stock,  and  fat  supplied  by 
toasted  unextracted  soybeans,  failed  to 
show  any  difference  in  growth  stimu- 
lating value.  In  fact,  it  appears  that 


there  is  no  specific  growth  stimulatory 
value  of  fats  in  practical  feeds  which 
are  pelleted.  The  growth  response  which 
nonnally  occurs  from  the  addition  of 
fat  to  a  non-pelleted  feed  presumably 
is  due  to  a  large  extent  to  the  in- 
creased nutrient  potency  and  subse- 
quently greater  feed  intake  by  the  bird. 

(Project  M-200) 


Antibiotics  Compared  for  Growth  Stimulation 


Several  trials  involving  floor-pen  and 
battery-reared  broiler  chickens  in  which 
the  antibiotics,  virginiamycin,  chlor- 
tetracycline,  oleandomycin,  spiramycin, 
zinc  bacitracin,  tylosin,  procaine  penicil- 
lin, spontin,  oxytetracycline,  and  eryth- 
romycin were  compared  at  the  different 


levels.  Although  virginiamycin  appear- 
ed to  give  consistently  better  results 
than  the  others  in  most  trials  at  various 
levels,  it  was  noteworthy  that  almost  all 
of  the  antibiotics  gave  an  appreciable 
response  when  birds  were  maintained} 
on  used  litter.  Almost  no  response  wasi 
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observed,  however,  when  broiler  cliicks 
were  maintained  on  new  litter  or 
housed  in  batteries  except  from  vii- 
giniamycin.  These  results  would  indi- 
cate that  most  antibiotics  are  of  value 
in  stimulating  growth  under  practical 


conditions  since  most  of  commercial 
conditions  would  be  more  nearly  similar 
to  those  encountered  in  the  test  wherein 
used  litter  was  employed. 

(Project  M-200) 


Vitamin  A  Level  Influences  Severity  of  Coccidiosis 


The  use  of  different  levels  of  vitamin 
A  in  the  feed  either  during  or  prior  to 
the  exposure  of  growing  chicks  to  coc- 
cidiosis (E.  acervulina  or  E.  necatrix) 
resulted  in  an  apprecia;ble  reduction  in 
the  severity  of  the  disease,  as  measured 


by  difference  in  weight  gain.  The  addi- 
tion of  36CMD  I.  U.  of  stabilized  vitamin 
A  per  pound  of  feed  was  almost  as 
effective  as  was  a  higher  level. 


(Project  M-20I, 


Economic  Effect  of  Body  Lice  on  Poultry 


There  have  been  a  number  of  con- 
flicting reports  of  the  effect  of  louse 
infestation  on  layers,  with  egg  produc- 
tion the  most  in  question.  In  experi- 
ments over  2  successive  years,  it  was 
found  here  that  louse-infested  birds  laid 
almost  as  well  as  louse-free  birds.  In  the 
first  year,  louse-free  birds  laid  at  the 
rate  of  59.7  percent  (hen-day  basis) 
and  louse-infested  birds,  58.0  percent. 
During  the  second  year,  the  production 
of  louse-free  birds  was  60.9  percent 
and  that  of  louse-infested  birds  was 
50.0  percent.  In  the  first  experiment, 
louse-infested  birds  led  the  controls  for 
the  first  12  weeks,  but  the  opposite  was 
Lrue  in  the  second  experiment.  These 
differences  were  not  significant  statis- 
ically.  There  was  no  difference  in  either 
latchability  or  egg  size,  but  in  hatch- 
ibility  as  in  total  egg  production,  differ- 
^ces,  though  small,  were  tipped  slight- 
y  against  those  having  lice. 

There  was  a  slig'ht  but  nonsignificant 
liflference  between  layers  having  many 
ice  and  those  having  few  lice  when 
aeasured  by  egg  production  in  the  three 
veeVs  subsequent  to  the  observation, 
hese  figures  were  9.7  for  low  infesta- 
Lon  and  9.5  for  heavy  infestation,  the 
eadings  being  taken  during  the  closing 
^eeks  of  the  experiment. 


A  consistent  and  pronounced  reduc- 
tion in  body  weight  gain  from  housing 
to  the  end  of  the  experiment  was  found, 
and  in  each  of  the  two  experiments  the 
louse-free  birds  gained  0.47  pound  per 
bird  more  than  the  louse-infested.  In 
the  second  experiment,  47  percent  of 
the  louse-infested  birds  made  no  gain 
or  they  lost  weight  during  the  laying 
year. 

Most  pronounced  was  skin  or  carcass 
damage  resulting  from  the  gnawing  and 
blood-letting  habits  of  this  species  of 
louse.  A  yellowish,  scabby  discoloration 
in  pronounced  cases  was  foimd  result- 
ing in  severe  loss  of  market  grade.  There 
was  also  a  significant  increase  in  mor- 
tality in  louse-infested  birds  during  the 
somewhat  longer  second  experiment. 

Since  lice  can  be  controlled  at  low 
cost  and  their  detrimental  effects  vary 
from  mild  to  severe,  also  since  we  were 
unable  to  show  any  possible  benefits  by 
artificial  stimulation,  it  becomes  more 
apparent  that  lice  should  be  controlled 
to  prevent  a  possible  loss  in  egg  pro- 
duction, an  increase  in  mortality,  severe 
weight  loss,  or  reduction  in  market 
grade.  These  observations  are  undoubt- 
edly valid  also  in  varying  degrees  for 
broilers  and  turkeys. 

(Project  M-56) 
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VETERINARY  SCIENCE 


Veterinary  research  projects  are  chosen  on  the  basis  of  importance  of  the 
disease  in  relation  to  the  economics  of  the  Hvestock  and  pouhry  industries  and  to 
the  health  of  the  human  population.  Some  research  studies  are  also  carried  out  to 
determine  whether  or  not  fidl-scale  projects  are  required  for  the  future. 

Studies  on  Respiratory  Disease  of  Chicitens 


The  standai'd  procedure  for  the  diag- 
nosis of  infectious  bronchitis  (IB)  in 
chickens  employs  the  serum-neutraliza- 
tion (SN)  test  in  embryonating  chicken 
eggs.  Though  the  SN  test  is  accurate, 
it  is  costly  and  time-consuming.  Since 
from  40  to  80  chick  embryos  must  be 
employed  for  each  suspected  blood 
sample,  the  number  of  tests  that  can  be 
conducted  on  each  flock  of  chickens  is 
necessarily  linuted.  A  more  economical 
method  of  diagnosis  that  can  be  applied 
to  a  larger  number  of  birds  in  the  flock, 
therefore,  is  desirable. 

It  has  been  found  possible  to  produce 
a  test-tube  reaction  between  the  infec- 
tious bronchitis  virus  (IBV)  and  a 
suspension  of  red  blood  cells  (sheep 
when  the  cells  are  first  sensitized  with 
a  solution  of  tannic  acid  and  then  per- 

Equine  Encephalitis 

As  a  result  of  surveillance  eflforts  and 
the  application  of  newer  laboratory 
techniques,  it  was  possible  to  confirm 
13  out  of  17  cases  of  equine  encephalitis 
in  Tidewater  Maryland,  in  1960.  The 
affected  horses  and  ponies  were  ob- 
sen-ed  durini;  Aiis^ust  and  September. 
Shortly  after  the  cessation  of  the  disease 
in  Maryland,  an  outbreak  occurred  in 
ponies  on  Chincoteaque  and  A.ssateaque 
Islands  in  Virginia,  and  researchers 
from  the  University  of  Maryland  were 
called  on  to  investigate  the  disease. 
Prompt  confirmation  was  obtained,  and 
these  initial  studies  led  to  the  develop- 


mitted  to  adsorb  IB  virus.  The  optimum 
pH  for  adsorption  of  virus  had  been 
found  to  be  6.4.  When  blood  serum 
containing  antibodies  against  bronchitis 
is  mixed  with  red  blood  cells  thus 
treated,  clumping  (passive  hemagglu- 
tination) occurs.  A  positive  reaction  is 
indicated  by  the  fonnation  of  a  blanket 
of  cells  on  the  bottom  of  the  test  tube 
or  by  clumping  when  tests  are  subjected 
to  centifugation  and  subsequently  re- 
suspended  by  shaking.  Glucose  in  fluid 
employed  to  preserve  suspensions  of 
sheep  red  blood  cells  has  been  found 
to  interfere  with  accuracy  of  the  test. 
The  rise  and  fall  of  serum  titers  in  12 
experimentally  infected  chickens  has 
been  found  to  be  proportional  to  the 
standard  SN  test. 

(Project  D-52) 


ment  of  an  extended  cooperative  inves- 
tigation involving  the  University  of 
Maryland,  Walter  Reed  Army  Institute 
of  Research,  and  Fish  and  Wildlife 
Service  (U.  S.  Dept.  of  Interior). 

In  studies  employing  burros  as  test 
animals,  it  was  found  that  those  injected 
with  a  vaccine  strain  of  VEE  virus  re- 
sisted subsequent  exposure  to  a  field 
strain  of  EEE  virus.  This  significant 
finding  could  have  application  in  the 
protection  of  equines  against  the  type 
of  virus  sleeping  sickness  which  appears 
every  year  along  the  Eastern  Seaboard. 

(Project  D-57) 
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Mastitis 


In  a  study  of  the  interaction  of  micro- 
organism, dairy  cow  and  environment, 
99  herds  representing  3,828  cows,  (15,- 
312  quarter  milk  samples)  were  given 
stress  ratings  based  upon  38  specific 
sanitation  and  milking  practices.  This 
was  correlated  with  the  frequency  of 
Streptococcus  agalactiae  in  quarter  milk 
saniples.  In  this  particular  group  of 
cows  as  the  number  of  stresses  due  to 
poor  milking  and  sanitary  practices  in- 
creased in  the  herds,  the  frequency  with 
Streptococcus  agalactiae  also  showed  a 
trend  toward  increase. 

This  means  that  the  dairyman  may 
help  prevent  at  least  some  mastitis  in 
his  herd  by  keeping  the  herd  stress  low 
through  proper  milking  and  sanitation. 


Younger  cows  should  be  milked  first. 
The  daiiyman  should  alternate  two  sets 
of  rubber  inflations  weekly.  High  door 
sills,  rocks,  stumps  or  projecting  boards 
must  be  removed.  Animals  should  not 
be  crowded.  Slow  milking  is  to  be 
avoided.  There  should  be  regular  con- 
sultation with  a  veterinarian  about 
mastitis  prevention.  Milking  machines 
should  be  removed  iimnediately  after 
milk  flow  ceases,  and  the  dairyman 
should  be  familiar  with  the  manu- 
facturer's directions  on  how  to  use  his 
milking  machine.  The  relative  impor- 
tance of  each  of  these  and  many  other 
specific  factors  that  may  result  in  herd 
stress  needs  continued  evaluation. 

(Project  D-58) 


An  Investigation  of  "Air-Sac"  Infect 

i  Although  investigational  work  dur- 
ing recent  years  has  brought  to  light 
much  valuable  data  concerning  to  so- 
called  "air-sac"  infection  of  domestic 
poultry,  a  blood  test  for  the  detection 
and  removal  from  the  flock  of  carrieis 
of  this  disease  has  not  been  perfected. 
\  "Air-Sac"  infection  is  caused  by  the 
bacterial  organism.  Mycoplasma  gal- 
linarum,  which  also  causes  infectious 
sinusitis  of  turkeys  and  chronic  respira- 
tory disease  (CRD)  in  chickens.  Essen- 
tial to  the  perfection  of  a  serological 
test  for  detection  of  birds  disseminating 
the  disease  is  the  selection  of  suitable 
strain  or  strains  of  the  causative  organ- 
ism for  antigen  and  for  improved  meth- 
ods of  propagating  Mycoplasma  gal- 
'inarum  in  the  laboratory. 

A  serological  study  of  8  strains  of 
Mycoplasma  gallinarum  has  been  car- 
ied  out,  employing  cross-agglutination 
ind  agglutination-absorption  tech- 
liques.  Included  in  the  strains  selectea 
or  investigation  were  pathogens  and 
lonpathogens  isolated  in  Maryland  and 


n  in  Poultry 

in  California.  Three  different  types  of 
fermentation  reactions  in  carbohydrate 
media  were  exhibited  by  strains  includ- 
ed in  the  group.  With  one  exception, 
pathogenic  strains  and  nonpathogenic 
strains  cross-agglutinated  only  with 
members  of  their  respective  group.  Rab- 
bit serum  containing  antibodies  against 
two  nonpathogenic  strains  cross-agglu- 
tinated rabbit  serum  containing  anti- 
bodies against  pathogenic  strains.  On 
the  basis  of  agglutination-absorption 
mirror  tests,  3  Maryland  pathogens  and 
one  California  pathogen  were  found 
to  be  identical  or  closely  related.  One 
Maryland  pathogenic  strain  was  found 
to  contain  an  antigen  not  present  in 
other  pathogens.  Similar  tests  revealed 
that  a  California  nonpathogenic  strain 
was  not  identical  with  two  Maryland 
nonpathogenic  strains.  Thus  heteroge- 
neity was  revealed  within  each  group. 

Physiological  studies  with  type  strains 
of  Mycoplasma  gallinarum  were  design- 
ed to  determine  optimum  conditions 
for  growth  of  the  organism  in  labora- 
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tory  media.  A  diauxie-like  growth  pat- 
tern was  exhibited  when  after  an  initial 
lag-phase  of  13  hours,  log-phase  of  27 
hours,  second  lag-phase  of  8  hours,  a 
second  log-  or  growth-phase  of  30  hours 
was  exliibitcd.  '!  his  is  attributed  to  de- 
velopment ol  adajjtixx'  enzyme  by  means 
of  which  the  organism  is  able  to  utilize 
a  nutrient  required  after  exhaustion 
of  nutrients  available  in  initial  stages 
of  growth.  Glucose  concentrations  in 
media  between  0.25  percent  and  1.0 
percent  failed  to  exhibit  increased 
growth  but  concentrations  between 
1.0  percent  and  3.0  percent  inhibited 
growth.  While  2  percent  PPLO  serum- 
fraction  (Difco)  routinely  is  employed 


in  beef-heart  infusion  broth  for  propa- 
gation of  the  organism,  the  greatest 
growth  response  was  obtained  with  con- 
centration of  serum  fraction  was  in- 
coi-porated  in  media  at  the  level  of  7 
percent  Yeast  extract  as  a  supplement 
to  heart-infusion  broth  failed  to  stimu- 
late growth  of  a  pathogenic  strain  of 
PPLO.  A  pH  of  8.0  was  found  to  be 
the  optimum  hydrogen-ion  concentra- 
tion for  growth.  Aeration  by  stirring 
nutrient  broth  with  a  magnomixer  stim- 
ulated growth  of  the  organism  to  a 
marked  extent.  In  studies  completed  to 
date,  growth  rates  have  been  measured 
by  nephelometry. 

(Project  D-59) 


Three-Prong  Brucellosis  Studies 

Brucellosis  studies  have  continued  to 
be  concerned  with  the  folowing  three 
objectives:  (1)  Development  of  a  tech- 
nique to  measure  the  resistance  of  cattle 
to  the  disease,  (2)  production  of  an 
immunizing  vaccine  that  will  not  cloud 
the  present  diagnostic  methods,  and 
(3)  finding  a  satisfactory  curative 
agent. 

Though  Maryland's  problems  in  the 
control  of  brucellosis  have  become  less 
acute,  there  will  undoubtedly  be  out- 
breaks of  the  disease  from  time  to  time, 
as  there  have  been  in  the  tubercidosis- 
control  program.  Hence,  one  of  the 
main  objccti\es  in  the  State  program 
is  to  produce  a  vaccine  which  can  be 
used  to  control  tlie  disease  and  not 
interfere  with  the  presently  used  diag- 
nostic method,  the  agglutination  test. 


The  most  satisfactory  of  the  several 
types  of  vaccines  studied  is  one  which 
is  grown  in  embryonating  eggs.  The 
organisms  used  have  become  so  adapted 
over  a  long  period  of  time  that  7-day 
embryonating  eggs  are  killed  within  2 
days  after  inoculation.  However,  the 
same  organisms  produce  only  a  mild  at- 
tack of  the  disease  in  laboratory  ani- 
mals. Studies  of  the  effect  of  this  type 
of  vaccine  in  cattle  have  not,  as  yet, 
been  attempted. 

Further  data  has  been  collected  on 
the  protective  qualities  of  the  blood 
sera  of  cattle  in  preventing  the  death 
of  experimentally  infected  embryonat- 
ing eggs.  Several  drugs  have  been  eval- 
uated in  laboratory  animals  which  ap- 
peared to  be  effective  against  the  Bru- 
cella organism.  (Project  D-60) 


Studies  on  Ketosis 

Investigation  of  the  organic  acids 
present  in  the  livers  of  sheep  with 
pregnancy  disease  continues.  The  major 
effort  of  the  year  has  been  devoted  to 
the  separation  of  the  acids  in  pure  frac- 


tions and  their  identification.  It  is  ap- 
parent that  the  concentration  of  several 
of  these  acids  differs  from  nonnal  in  the 
affected  sheep. 

(Project  D-61) 
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Pathology  of  Breeding  Failures  in  Co 

Vibriosis:  The  direct  isolation  from 
carrier  bulls  of  vibrio  causing  infertility 
has  been  an  uncertain  procedure  that 
required  large  quantities  of  media  and 
several  weeks  to  complete.  Overgrowth 
from  the  wide  variety  of  saprophytes  m 
the  normal  flora  was  the  principal  prob- 
lem. Therefore  culturing  from  virgin 
heifers  test-mated  to  carrier  suspects 
has  been  the  only  alternative  method 
of  detecting  these  bulls.  This  procedure, 
never  reliably  established  as  adequate, 
required  4  weeks  to  complete  in  test 
animals  that  are  rarely  available. 

A  filtration  method  has  been  devised 
to  overcome  these  difficulties.  The  op- 
timum inoculum,  filter  sizes,  and  filtrate 
fractions  useful  for  isolation  of  vibrio 
from  the  prepuce  have  been  established 
in  101  filter  trials.  Isolations  were  made 
from  25  of  30  samples  from  4  carrier 
bulls  with  this  method.  Only  2  blood 
agar  plates  were  required  for  each 
Leptospirosis 

As  a  result  of  previous  serological 
surveys  of  Maryland  cattle,  it  appeared 
that  there  had  been  significant  infec- 
tion involving  a  number  of  leptospirai 
strains  for  which  no  commercial  vac- 
cines are  available.  A  number  of  these 
strains,  from  the  L.  hebdomadis  group, 
were  used  to  infect  calves  experimental- 
ly. The  infected  calves  experienced  a 
relatively  mild  disease  and  the  infecting 
organism  could  not  be  recovered  from 
the  urine.  It  was  concluded  from  these 
studies  and  field  observations  that 
Study  of  Bovine  Respiratory  Disease 

In  attempts  to  reproduce  the  ship- 
ping fever  syndrome  commonly  seen  in 
cattle,  experimental  calves  were  trans- 
ported to  western  Maryland  and  then 
exposed  to  SF-4  virus.  None  of  the 
animals  treated  in  this  manner  became 
noticeably  sick,  despite  the  fact  that 
SF-4  virus  has  been  incriminated  in 
numerous  outbreaks  of  shipping  fever. 

Large  quantities  of  blood  were  ac- 


sample.  Isolation  has  been  successful 
in  several  farm  herds. 

The  separation  of  vibrios  of  intestinal 
origin  and  saprophytic  vibrios  from 
types  causing  infertiUty  has  been  imcer- 
tain.  This  situation  has  caused  con- 
fusion and  inaccurate  herd  diagnosis. 
These  other  vibrios  have  been  foimd 
in  all  kinds  of  bovine  samples  including 
aborted  fetuses.  A  system  using  6  kinds 
of  media  has  been  devised  that  will 
identify  each  biotype  encoimtered  to 
date.  The  method  has  been  \  ery  satis- 
factory for  separating  150  cultures  of 
vibrios  of  bovine  origin. 

Additional  isolation  procedures  are 
to  be  studied  and  compared.  The  filtra- 
tion technique  can  be  improved  and 
the  time  required  for  isolation  and 
identification  shortened  by  various 
methods  including  labeling  with  fluo- 
rescent antibody. 

(N.E.  40  (D-62) 

although  leptospirosis  is  widespread 
throughout  Maryland  and  other  Middle 
Atlantic  states,  the  amount  of  severe 
disease  and  economic  loss  is  difficult  to 
assess. 

Experimental  studies  on  leptospirosis 
in  sheep  revealed  that  sheep  are  highly 
susceptible  to  the  leptospirai  toxins. 
Thus,  sheep  may  serve  as  a  useful  model 
for  studying  the  disease  and  for  apply- 
ing the  information  obtained  for  control 
of  leptospirosis  in  other  livestock. 

(Project  D-62 ) 

quired  from  a  Baltimore  abattoir  for 
analysis  and  possible  use  in  preventing 
shipping  fever.  It  was  found  that  the 
pooled  serum  fractions  had  a  high  level 
of  protective  substances  against  viruses 
involved  in  bovine  respiratory  diseases. 
These  serum  fractions  will  be  used  in 
subsequent  experiments  to  determine 
their  value  in  preventing  shipping  fever. 

(Project  D-63) 
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Le.Moyno  II.. Kan.  .M.S..  Instr.  Hort. 

W.  1..  Ib.lH.s.  Ph.D.,  Res.  Asst.  Prof.  Veg.  Crops 

Ainihuil  Kramer.  Ph.D..  Prof.  Hort. 

C.  B.  Link.  Ph.D..  Prof.  Flor. 

W.  .\.  Matthews.  M.S..  Assoc.  Prof.  Veg.  Crops 

C.  W.  Reynolds.  Ph.D.,  A.ssoc.  Prof.  Veg.  Crops 

L.  K.  Scott.  Ph.D..  Prof.  Hort.  Phys. 

J.  B.  Shanks.  Ph.D..  Prof.  Flor. 

R.  J.  Snyder.  Ph.D.,  Res.  Asst.  Prof.  Veg.  Crops 

P.  C.  Stark.  Jr.,  Ph.D..  Prof.  Veg.  Crops 

A.  H.  Thompson,  Ph,D,,  Prof,  Pom'ol, 

S,  H.  Todd,  B.S.  Instr.  Horticulture 

R.  C.  Wiley,  Ph,D,,  Assoc,  Prof.  Hort.  Processing 


Poultry  Husbandry 

C.  S.  Shaffner,  Ph,D..  Prof,  and  Head  of  Dept. 
G.  F.  Combs,  Ph,D.,  Prof.  Poultry  Nut. 
R.  D.  Creek,  Ph.D..  .\s.st.  Prof.  Poultry  Husb. 
N.  V.  Helbacka.  Ph  P..  .\sst.  Piaif.  Poultry  Mktg. 
Mary  Juhn,  Ph.D.,  K.s    l'r..|     P..nUry  Phys. 
G.  D.  Quigley.  B.S,,   \ss.i.  ,  pi..r.  Poultry  Husb. 
Mai-y  S.  Shorb.  Sell,,  K.s,  Piot,  Poultry  Nut. 
W.  C.  Supplee.  Ph.D..  Res.  .\s.soc.  Poultry  Nut. 
K.  H,  Will-ox.  Ph.D..  Asst.  Prof.  Poultry  Husb. 


A  eterinar.v  .Science 

A     ly    Brueckner,    B.S..   V.M.D..   Prof,   and  Head 

of  Depl. 

U.  .1,  Byrne.  D.V.M.,  M,S.,  Assoc.  Prof.  Vet.  Sc. 
C.  M.  Cotton.  Ph.D.,  Assoc.  Prof.,  Vet.  Sc. 
H.    M.    DeVoIt,   B.S.,    D,V.M..    M.S..   Prof.  Avian 
Path. 

B.  C.  Hatziolos.  D.V.M..  D.A.H..  Assoc.  Prof. 
Path. 

R.  B.  Johnson.  A.B..  .'Vssoc.  Prof.,  Vet,  Sc. 
J.   D.    Kornder.    B.S..    M.S..   D.V.M..   Asst.  Prof. 
Vet,  Sc, 

T,  M,  Moulthrop,  D.V,M,,  Prof.  Path. 

G.  J.  Plumer,  B.S,,  D,V,M.,  Assoc.  Prof.  Path. 

L.  J.  Poelma.  D.V.M.,  M.S,,  Prof,  Path. 

1).  ().  Wiersig,  D.V.M,,  Asst,  Prof,,  Vet,  Sc. 
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PUBLICATIONS 


Bulletins 

A112  Part  I:  Further  Studies  on  the  Comparative  Performance  of  Beef  Calves 

Weaned  at  90  or  180  Days  of  Age.  W.  W.  Green  and  John  Buric.  Part  II: 
Further  Studies  on  the  Comparison  of  Methods  for  Estimating  the  Feed  Used 
for  Growth  and  Maintenance  of  Beef  Calves.  W.  W.  Green.  59  pp.  July,  1960. 

A113  Etiology  and  Control  of  Walnut  Anthracnose.  F.  H.  Berry.  22  pp.  November, 

1960. 

A114  The  Utilization  of  Low  Protein  Diets  by  Normal  College  Women.  Pela  F. 

Braucher.  39  pp.  June,  1961. 
A115  Results  of  Seven  Years  of  Spraying  Potatoes:   Equipment,  Insecticides  and 

Fungicides.  L.  P.  Ditman,  C.  E.  Cox,  G.  J.  Burkhardt  and  S.  H.  Todd.  14  pp. 

June,  1961. 

A116  Serving  Agriculture  Through  Research.  (73rd  Annual  Report  of  the  Maryland 

Agricultural  Experiment  Station).  I.  C.  Haut.  84  pp.  June,  1961. 

470  Row  Widths  and  Seeding  Rates  in  Soybeans.  R.  C.  Leffel  and  G.  W.  Barber, 

Jr.  18  pp.  June,  1961. 


Scientific  Journal  Articles 

and  Miscellaneous  Periodicals,  Reports,  Proceedings 

Department  of  Agricultural  Economics 
396  Marketing  of  Broilers  at  Auction.  H.  D.  Smith  and  C.  P.  Eley.  Multigraphed 

Circular.  11  pp.  June,  1960. 
398  Factors  Aflfeating  Market  Outlet  Shifts  of  Fluid  Milk  Producers.  G.  M.  Beal. 

Multigraphed  Circular.  44  pp.  September,  1960. 

402  Trends  in  the  Production  of  Vegetables  for  Processing  in  Maryland  and  Se- 
lected Competing  Areas.  Sidney  Ishee  and  F.  D.  Gray.  Multigraphed  Circular. 
32  pp.  June,  1960. 

417  Market  Analysis  for  Distribution  of  Dressed  Poultry  in  Baltimore- Washington 

Area.  H.  D.  Smith.  Multigraphed  Circular.  40  pp.  April,  1961. 

420  Some  Financial  .Aspects  of  Highway  Programs  in  Maryland.  W.  P.  Walker. 

Multigraphed  Circular.  32  pp.  April,  1961. 

428  Marketing  Farm  Fowl  in  Maryland.  R.  J.  Beiter.  Multigraphed  Circular.  16 

pp.  September,  1961. 

430  Economic  Adjustments  in  the  Maryland  Vegetable  Processing  Industry,  Sidney 

Ishee  and  F.  D.  Gray.  Multigraphed  Circular.  44  pp.  Jime,  1960. 

Department  of  Agricultural  and  Extension  Education 

400  Factors  Affecting  Student  Success  in  the  College  of  Agriculture,  C.  R.  Smith 

and  G.  T.  Baird.  Multigraphed  Circular.  25  pp.  September,  1960. 

Department  of  Agricultural  Engineering 

426  An  Evaluation  of  Mixed-in-Place  Portland  Cement  Concrete  for  Barnyard  and 

Feed-Lot  Pavement.  T.  E.  Kent,  K.  E.  Felton  and  C.  P,  Merrick.  Multigraphed 
Circular.  4  pp.  June,  1961. 

Department  of  Agronomy 

403  Sod-Seeding  Rye,  Vetch  Extends  Bermuda  Pasture.  F.  G.  Swain,  A.  M,  Decker 
and  H.  J,  Retzer.  Crops  and  Soils  13(3).  1  pp.  December,  1960. 

416  The  Perfonnance  of  Hybrid  Corn,  1960.  R,  G.  Rothgeb.  Multigraphed  Circular. 

13  pp.  March,  1961. 

A802  Ammonium  FLxation  in  Soils  and  the  Influence  of  Potassium  on  Nitrogen 
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Availability  from  Nitrate  and  Ammonium  Sources.  J.  H.  Axley  and  J.  O.  Legg. 

Soil  Sci.  90(3)  :  151-156.  September.  1960. 
A874  Early  Generation  Testing  of  Diallel  Cro.sses  of  Soybeans.  R.  C.  Leffel  and  W. 

D.  Hanson.  Crop  Sci.  1:169-174.  1961. 
A879  Variation  in  Morphological  Characteristics  and  Dalapon  Susceptibility  Within 

the  Species  Setaria  lutescens  and  S.  faberii.  P.  W.  Santelmann  and  J.  A.  Meade. 

Weeds  9:406-410.  1961. 
A886  Natural  Crossing  of  Tobacco  Under  Maryland  Conditions.  J.  E.  McMurtrey, 

Jr.,  D.  B.  Wilson  and  J.  P.  Pointer.  Tobacco  Sci.  4:243-247.  December  30, 

1960. 

A888  Pre-emergence  Crabgrass  Control  in  Maryland.  P.  W.  Santelmann.  Proc.  N.  E. 

Weed  Control  Conf.  15:393-395.  1961. 

Department  of  Animal  Science 

395  The  Effects  of  Method  of  Feeding  and  of  Protein  Source  on  Rate  and  Efficiency 

of  Gain  in  Swine.  E.  P.  Young,  F.  C.  Wingert  and  J.  E.  Foster.  Proc.  North 

Atlantic  Sect.  Amer.  Soc.  Animal  Prod.  2:27,  1-9.  1960. 
397  Effects  of  Frequency  of  Feeding  Upon  Rumen  Volatile  Acids  and  Weight  Gains 

in  Lambs.  E.  C.  Leffel  and  R.  J.  Komarek.  Proc.  North  Atlantic  Sect.  Amer. 

Soc.  Animal  Prod.  2:21,  1-9.  1960. 
399  Pelleted  Hays  for  Pregnant  Ewes.  E.  C.  Leffel,  L.  W.  Smith  and  J.  E.  Foster. 

Proc.  North  Atlantic  Sect.  Amer.  Soc.  Animal  Prod.  2:18,  1-6.  1960. 

Department  of  Botany 

411  Disease  Control  of  Cucurbits  on  the  Eastern  Shore,  1960.  J.  G.  Kantzes  and 
W.  A.  Matthews.  Trans.  Penin.  Hort.  Soc.  50:25-28.  1960. 

412  Effect  of  Fungicidal  Sprays  on  Disease  Control  and  Yield  of  Tomatoes  on  the 
Eastern  Shore  of  Maryland,  1960.  J.  G.  Kantzes  and  L.  O.  Weaver.  Trans. 
Penin.  Hort.  Soc.  50:15-16.  1960. 

A876  Root-Knot  Nematode  Control  of  Cucurbits  on  the  Eastern  Shore  of  Maryland 

with  l,2,Dibromo-3-Chloropropane  Fertilizer  Mixtures.  J.  G.  Kantzes.  Trans. 
Penin.  Hort.  Soc.  50:29-30.  1960. 

413  Experiences  with  NABAC  25  Against  Bacterial  Spot  of  Peach.  L.  O.  Weaver. 
Trans.  Penin.  Hort.  Soc.  50:45-46.  1960. 

421  Effect  of  Fertility  Levels  and  Chemical  Sprays  on  the  Control  of  Bacterial  Spot 

of  Peppers  on  the  Eastern  Shore  of  Maryland  in  1960.  J.  G.  Kantzes  and  F. 
C.  Stark.  Trans.  Penin.  Hort.  Soc.  50:13-14.  1960. 
A805  Acetylcholinesterase  in  Plant-Parasitic  Nematodes  and  an  Anticholinesterase 

from  Asparagus.  R.  A.  Rohde.  Proc.  Helminthological  Soc.  of  Wash.  27(2)  :  121- 
123.  July,  1960. 

\S10  Effect  of  the  Antibiotic  Cycloheximide  on  the  Metabolism  and  Growth  of 

Saccharomyces  pastorianus.  B.  W.  Coursen  and  H.  D.  Sisler.  Amer.  Jour. 
Botany  47(7)  :541-549.  July,  1960. 
\820  Genetic  Control  of  Haploidy  in  Capsicum  Frutescens  L.  Following  Crosses  with 

Untreated  and  X-rayed  Pollen.  Filomena  F.  Campos  and  D.  T.  Morgan,  Jr. 
Cytologia  25(3-4)  :362-372.  December  25,  1960. 
^^838  Mechanisms  of  Fungitoxic  Action  of  n-Dodecylguanidine  Acetate  (Cyprex). 

I.  F.  Brown,  Jr.,  and  H.  D.  Sisler.  Phytopath.  49(9)  :534.  (Abst.)  1959. 
\847  The  Use  of  Talc  in  Concentrating  and  Purifying  a  Polyene  Antibiotic.  T.  C. 

Montie,  H.  D.  Sisler  and  C.  E.  Cox.  Chem.  &  Industry  30:963,  July  23,  I960. 
\848  The  Influence  of  Carbon  Dioxide  on  Respiration  of  Certain  Plant-parasitic 

Nematodes.  R.  A.  Rohde.  Helminthological  Soc.  of  Wash.  27(2)  :  160-164. 
July,  1960. 

V863  Effects  of  Illuminance  Near  and  Below  Light  Saturation  on  the  Time  Course 

of  Photosynthesis  in   Synchronized   Cultures  of   Algae.   Constantine  Sorokin. 
Jour.  Experimental  Botany  12:56-64.  1961. 
■15  Relative  Efficiency  of  Photosynthesis   in   the   Course  of  Cell  Development. 

Constantine  Sorokin  and  R.  W.  Krauss.  Biochimica  et  Biophysica  Acta.  48:314- 
319.  1961. 
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A881  Time  Course  of  Oxygen  Evolution  During  Photosynthesis  in  Synchronized  Cul- 

tures of  Algae.  Constantine  Sorokin.  Pit.  Physiol.  36(2)  :232-239.  March,  1961. 

A894  Evaluation  of  an  Experimental  Nematicide,  O,  0-Diethyl-0,2-Pyrazinyl  Phos- 

phorothioate.  R.  E.  Motzinger.  Pit.  Dis.  Reporter  45(5)  :  335-340.  1961. 

A897  Effects  of  Captan  on  Glucose  Metabolism  and  Growth  of  Saccharomyces  Pas- 

torianus.  T.  C.  Montie  and  H.  D.  Sisler.  Phytopath.  52(2)  :94-102.  1962. 

A909  Time  Course  of  Photosynthesis  in  Bicarbonate  Buffer  in  Synchronized  Cultures 

of  Algae.  Constantine  Sorokin.  Archiv  Fur  Mikrobiologie  40:418-429.  1961. 

A910  Effects  of  Temperature  and  Illuminance  on  Chlorella  Growth  Uncoupled  from 

Cell  Division.  Constantine  Sorokin  and  R.  W.  Krauss.  Pit.  Physiol.  37:37-42. 
1962. 

Department  of  Dairy  Science 
392  The  Microscopical  Examination  of  the  Texture  and  Structure  of  Ice  Cream. 

W.  S.  Arbuckle.  The  Ice  Cream  Trade  Jour.  7  pp.  October,  1960. 

404  The  State  of  Dispersion  of  Butterfat  in  Ice  Cream.  E.  P.  Valaer  and  W.  S. 
Arbuckle.  Ice  Cream  Field.  5  pp.  January,  1961. 

A774  Relation  of  Diet  to  Rumen  Volatile  Fatty  Acids,  Digestibility,  Efficiency  of 

Gain  and  Degree  of  Unsaturation  of  Body  Fat  in  Steers.  J.  C.  Shaw,  W.  L. 
Ensor,  H.  F.  Tellechea  and  Si  Duk  Lee.  Jour.  Nutrition  71  (3)  :203-208.  July, 
1960. 

A808  Metabolism  of  Volatile  Fatty  Acids  by  the  Perfused  Liver  of  Cows  with  Ketosis. 

R.  D.  McCarthy  and  J.  C.  Shaw.  Jour.  Dairy  Sci.  XLIII(7)  :  1012-1014.  July, 
1960. 

A854  Technique  for  Cannulation  of  Parotid  Salivary  Duct  of  Sheep.  W.  E.  Stewart 

and  D.  G.  Stewart.  Jour.  Applied  Physiol.  16(1)  : 203-204.  January,  1961. 

A915  Rates  of  Growth,  Intake  and  Thyroid  Activity  of  Rabbits  Fed  Alfalfa  Hay  and 

Silage.  J.  W.  Thomas,  R.  W.  Miller  and  J.  H.  Vandersall.  Jour.  Animal  Sci. 
20(4) :953.  1961. 

Department  of  Entomology 

401  Control  of  Chestnut  Weevils.  W.  T.  Johnson.  51st.  An.  Rep.  Northern  Nut 

Growers  Assoc.  (Knoxville,  Tennessee)  August,  1960. 

405  Control  of  Apple  and  Peach  Pests  with  Dusts.  Castillo  Graham  and  E.  R. 
Krestensen.  Trans.  Penin.  Hort.  Soc.  50(5):46-56.  1960. 

406  Husk  Fly  Experiments  and  Observations  on  Eastern  Black  Walnut  in  Maryland. 
W.  T.  Johnson.  51st.  An.  Rep.  Northeastern  Nut  Growers  Assoc.  August,  1960. 

407  Drosophila  in  Tomato  Fields  in  1960.  W.  E.  Bickley,  A.  L.  Steinhauer  and  R. 
A.  Bram.  Trans.  Penin.  Hort.  Soc.  50(5):  17-18.  1960. 

419  Notes  on  a  Male  Aedes  Aegypti  Whose  Terminalium  Failed  to  Rotate.  J.  C. 

Jones.  Mosquito  News  2 1  ( 3 )  :  248-250.  1961. 
A790  The  Reproductive  System  of  Chrysopa  Oculata  Say  (Neuroptera:  Chrysopidae) . 

J.  C.  Hwang  and  W.  E.  Bickley.  Annals  Entomol.  Sec.  America  54(3)  :422- 

429,  1961. 

A823  Two  New  Species  of  Aphaereta,  with  a  Key  to  the  Nearctic  Species  (Hymen- 

optera,  Braconidae).  C.  W.  McComb.  Entomological  News  LXXI(6)  :  175-178. 
July,  1960. 

A831  The  Genus  Orellia  R.-D,  in  America  North  of  Mexico.  M.  W.  McFadden  and 

R.  H.  Foot.  ProL.  Entomol.  Soc.  of  Wash.  62  (4)  :  253-261.  December,  1960. 

A836  Field  Experiments  on  the  Insecticidal  Control  of  Insects  .\ttacking  Peas,  Snap 

and  Lima  Beans.  R.  H.  R-tcliffe,  L.  P.  Ditman  and  J.  R.  Young.  Jour.  Econ. 
Entomol.  53(5)  :818-820.  October,  1960. 

A843  Studies  with  Several  Systemic  Insecticides  for  the  Control  of  Azalea  Lace  Bugs. 

W.  T.  Johnson.  Jour.  Econ.  Entomol.  53(5)  ;839-841.  October,  1960. 

A844  Insecticide  Tests  for  Tobacco  Flea  Beetle  and  Green  Peach  Aphid  Control  in 

Maryland  Tf)bacco.  F.  P.  Harrison  and  C.  E.  Osgood.  Jour.  Ecc^n.  Entomol. 
53(5)  :963.  October,  1960. 

A855  Com  Earworm  Oviposition  and  the  Effect  of  DDT  on  the  Egg  Predator  Com- 

plex in  Com  Silk.  F.  P.  Harrison.  Jour.  Econ.  Entomol.  53(6)  :  1088-1094. 
December,  1960. 
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The  Mechanism  of  Ovulation  and  Oviposition  in  Aedes  aegypti  (Linnaeus). 
T.  J.  Curtin  and  J.  C.  Jones.  Annals  Entomol.  Soc.  of  America  54(2)  :  298-313. 
1961. 

The  Mechanics  of  Copulation  in  Aedes  aegypti  (L. )  Mosquitoes.  R.  E.  Wheeler 
and  J.  C.  Jones.  Anatomical  Record  138(3):  388.  November,  1960. 
Field  Experiments  on  Insecticidal  Control  of  Insect  Pests  of  Cabbage  and 
Broccoli.  R.  H.  Ratcliffe,  L.  P.  Ditman  and  J.  T.  Whitlaw,  Jr.  Jour.  Econ. 
Entomol.  54(2)  :356-359.  April,  1961. 

The  Internal  Reproductive  Anatomy  of  Sterile  Male  Aedes  Aegypti  (Linnaeus). 
J.  C.  Jones.  Mosquito  News  21  (2)  :  118-1 19.  June,  1961. 

Department  of  Horticulture 
A  List  of  Scientific  Publications  in  the  Field  of  Horticulture  by  the  .Agricultural 
Experiment  Station,  University  of  Maryland.  L.  E.  Scott.  Mimeo.  Circ.  24  pp. 
January,  1961. 

Weed  Control  in  Tomatoes  and  Sweet  Potatoes.  J.  D.  Riggleman  and  W.  A. 
Matthews.  Trans.  Penin.  Hort.  Soc.  50:19-22.  I960. 

Studies  in  Taste  Panel  Methodology.  Amihud  Kramer,  E.  F.  Murphy,  A.  M. 
Briant  and  M.  E.  Kirkpatrick.  Food  and  Agrl.  Chem.  9(3)  :  224-228.  May- 
June,  1961. 

A  Rapid  Method  for  Determining  Significance  of  Differences  from  Rank  Sums. 
Amihud  Kramer.  Food  Tech.  14(  1 1 )  :576-581.  1961. 

The  Chromosomal  Location  of  Rfi,  a  Restorer  Gene  for  Cytoplasmic  Pollen 
Sterile  Maize.  D.  N.  Duvick,  R.  J.  Snyder  and  E.  G.  Anderson.  Genetics 
46:1245-1252.  1961. 

Factors  Influencing  Apple  Texture.  R.  C.  Wiley  and  G.  E.  Stembridge.  Proc. 
Amer.  Soc.  Hort.  Sci.  77:60-72.  June,  1961. 

Seasonal  Utilization  of  Boron  by  Stayman  Apple  Trees  as  Influenced  by  Boron 
Sprays.  T.  S.  Khalil  and  A.  H.  Thompson.  Proc.  Amer.  Soc.  Hort.  Sci.  77:35- 
42.  1961. 

The  Ratio  and  Intensity  of  Nitrogen,  Phosphorus  and  Potassium  Fertilization 
of  Azaleas  for  Greenhouse  Forcing.  J.  B.  Shanks  and  C.  B.  Link.  Proc.  Amer. 
Soc.  Hort.  Sci.  78:496-506.  1961. 

Growth  Regulators  and  the  Flowering  of  Evergreen  Azaleas  (Rhododendron 
cv.).  D.  J.  Ballantyne  and  C.  B.  Link.  Proc.  Amer.  Soc.  Hort.  Sci.  78:521-531. 
1961. 

Department  of  Poultry  Science 

Processing  Data,  Trials  31  and  32.  N.  V.  Helbacka.  Mimeographed  Circular. 
2  pp.  1961. 

Endocrine  Control  of  Serum  Alkaline  Phosphatase  Activity  in  the  Chicken. 
Yuichi  Tanabe  and  F.  H.  Wilcox.  Poultry  Sci.  XL(  2 )  :  41 1-416.  March,  1961. 
The  Fertilizing  Capacity  of  Frozen  Chicken  Sperm  and  the  Influence  of  Related 
in  Vitro  Processes.  C.  E.  Clark  and  C.  S.  Shaffner.  Poultry  Sci.  39(5)  :  1213- 
1220.  September,  1960. 

The  Eff'ect  of  a  Dietary  Antibiotic  on  the  Requirement  of  the  Turkey  Poult 
for  Potassium.  W.  C.  Supplee  and  G.  F.  Combs.  Poultry  Sci.  39(5)  :  121 1-1213. 
September,  1960. 

Developing  Chick  Embryo  Lethal  Response  to  Dose  Variation  of  2-Ethyl-5- 
Methylbenzimidazole.  Unabelle  B.  Blackwood.  Poultry  Sci.  40(1)  :3-9.  January, 
1961. 

The  Zinc  Requirements  of  Poults  Receiving  Practical  Diets.  W.  C.  Supplee, 
R.  D.  Creek,  G.  F.  Combs  and  D.  L.  Blamberg.  Poultry  Sci.  40(  1  ):  171-176. 
January,  1961. 

Studies  with  Laying  Hens.  II.  Energy  Restriction.  G.  F.  Combs,  Bruce  Gattis 
and  C.  S.  Shafl^ner.  Poultry  Sci.  40  (  1  ):  220-224.  January,  1961. 
Uric  Acid  Excretion  in  the  Chick  as  Related  to  the  Intake  of  its  Precursors 
and  Nitrogen.  R.  D.  Creek  and  Valeria  Vasaitis.  Poultry  Sci.  40:283-288.  1961. 
Effect  of  Choline  on  the  Methionine  Requirements  of  Broiler  Chickens.  E.  C. 
Quillin,  G.  F.  Combs,  R.  D.  Creek  and  G.  L.  Romoser.  Poultry  Sci.  XL(3)  :639- 
645.  May,  1961. 
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A864  Storage  of  Turkey  Semen.  F.  H.  Wilcox  and  C.  S.  Shaffner.  Poultry  Sci. 

XXXIX(6)  :  1580-1581.  November,  1960. 
AB65  The  Effect  of  the  Addition  of  Potassium,  Magnesium  and  Chloride  Ions  to  the 

Diluent  Used  in  Storing  Chicken  Semen.  F.  H.  Wilcox  and  H.  R.  Wilson. 

Poultry  Sci.  40(3)  :  701-704.  May,  1961. 
A867  The  Storage  of  Chicken  and  Turkey  Spermatozoa  by  Inhibition  with  2-Ethyl-5- 

Methylbenzimidazole  (EMB).  G.  C.  Harris,  Jr.,  F.  H.  Wilcox  and  C.  S.  Shaff- 
ner. Poultry  Sci.  40(3)  :  777-781.  May,  1961. 
A868  Thyroid  Function  in  Silky  Feathering.  Mary  Juhn  and  R.  W.  Bates.  Jour. 

Experimental  Zool.  1 43  (  3 ):  239-243.  April,  1960. 
A870  Breed  Differences  in  Storing  Ability  of  Chicken  Semen.  F.  H.  Wilcox.  C.  S. 

Shaffner  and  H.  R.  Wilson?  Jour.  Heredity  52(3)  :  1 19-121.  1961. 
A875  Studies  on  Energy  Utilization  by  the  Growing  Chick.  E.  H.  Bossard  and  G.  F. 

Combs.  Poultry  Sci.  40  ( 4 ):  930-938.  1961. 
A882  Phosphatases  in  Chicken  Semen.  F.  H.  Wilcox.  Jour.  Reprod.  and  Fertility 

2:148-151.  1961. 

A892  Hemorrhagic  Lesions  in  Chickens  Resembling  Naturally  Occurring  Hemorrhagic 

Syndrome  Produced  Experimentally  by  Mycotoxins.  George  Schumaier,  Bhaga- 
bat  Panda,  H.  M.  DeVolt,  N.  C.  Laffer  and  R.  D.  Creek.  Poultry  Sci. 
40(4) :1132-1134.  1961. 

A893  The  Improvement  of  the  Nutritive  Value  of  Raw  Wheat  Germ  Meal  by  Auto- 

claving.  R.  D.  Creek,  Valeria  Vasaitis  and  George  Schumaier.  Poultry  Sci. 
XL(3)  :822-824.  May,  1961. 

A895  Production  of  Zinc  Deficiency  in  Turkey  Poults  by  Dietary  Cadmium.  W.  C. 

Supplee.  Poultry  Sci.  XL(3)  :827-828.  May,  1961. 

A896  The  Timing  of  Ovarian  Development  and  of  Molt  in  the  Later  Life  of  Hens 

with  the  Oviduct  Transected  as  Immature  Pullets.  Mary  Juhn  and  G.  D.  Quig- 
ley.  Jour.  Experimental  Zool.  145  ( 3 )  :  2 1 7-226.  December,  1960. 

A900  Chicken-Quail   Hybrids.    F.   H.    Wilcox  and   C.   E.    Clark.    Jour.  Heredity 

52(4): 167-170.  1961. 

Department  of  Veterinary  Science 
A828  Lymphoblastic  Lymphoma  in  a  Bovine  Fetus.  B.  C.  Hatziolos.  Jour.  Amer.  Vet. 

Med.  Assoc.  136(8)  :375.  April  15,  1960. 
A829  Studies  on  the  Protective  Value  of  Newcastle-Immune  Serum  and  Gamma 

Globulin  Against  Artificially  Induced  Newcastle  Disease  in  Chickens.  P.  J. 

Vasington,   N.   C.   Laffer,   A.   P.    Hoist  and   H.   M.   DeVolt.    Poultry  Sci. 

XXXIX(6):  1418-1427.  November,  1960. 
A835  Mortality  Patterns  and  Antibody  Response  in  Chicks  Inoculated  with  Eastern 

Equine  Encephalomyelitis  Virus.  R.  J.  Byrne  and  Mary  L.  Robbins.  Jour. 

Immunol.  86(1):  13-16.  January,  1961. 
A837  Relationships  Between  Eastern  and  Western  Equine  Encephalomyelitis  Viruses 

as  Demonstrated  by  the  Hemagglutination-Inhibition  Antibody  Response  of 

Experimentally  Infected  Chicks.  Manabu  Ogata  and  R.  J.  Byrne.  Aner.  Jour. 

Vet.  Res.  22  (87 ):  266-270.  March,  1961. 
A839  A  Laboratory-Confirmed  Case  of  Viral  Encephalitis  (Equine  Type)  in  a  Horse 

in  Which  the  Animal  Completely  Recovered  from  the  Disease.  E.  H.  Devine 

and  R.  J.  Byrne.  Cornell  Vet.  L(4):4  pp.  October,  1960. 
A840  A  Laboratory  Confirmed  Case  of  Virus  Encephalitis  (Eastern  Equine  Type)  in 

a  Hf)rse  in  Pennsylvania.  M.  P.  Lose,  R.  J.  Byrne,  G.  A.  Elliott  and  F.  M. 

Hetrick.  Cornell  Veterinarian  L(4)  :  440-444.  October,  1960. 
A850  Neurotropism   of   Equine   Influenza-Abortion   Virus  in    Infant  Experimental 

Animals.  B.  C.  Hatziolos  and  R.  L.  Reagan.  Amer.  Jour.  Vet.  Res.  21(84)  :856- 

861.  September,  1960. 

A856  Eastern  Viral  Encephalomyelitis  in  Chukar  [Alectoris  graeca).  I.  M.  Moulthrop 

and  Betty  A.  Gordy.  Proc.  32nd  N.  E.  Conf.  on  Avian  Dis.  4(4).  November, 
1960. 

A877  Experimental  Immunization  of  Cattle  with  Myxovirus  Para-Influenza  3  Vac- 

cines. R.  J.  Byrne,  F.  R.  Abinanti  and  R.  J.  Huebner.  The  Cornell  Vet. 
LI(2)  :  21 1-218.  April,  1961. 
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A883  Laboratory  Confirmation  of  Equine  Encephalomyelitis.  R.  J.  Byrne.  Proc.  of 

the  62nd  An.  Meet.  U.  S.  Livestock  San.  Assoc.  6  pp. 
A884  A  Survey  of  Canine  Filariasis  in  a  Maryland  Area — Incidence  of  Dirofilaria 

immitis  and  Dipetalonema.  W.  L.  Wallenstein  and  B.  J.  Tibolla.  Jour.  Amer. 

Vet.  Med.  Assoc.  137  ( 1 2 )  :  71 2-716.  December  15,  1960. 
A885  Effect  of  Prolonged  Incubation  of  Newcastle  Disease  Virus  Infected  Chicken 

Embryos  on  the  Stability  of  the  Virus  in  the  Allantoic  Fluid.  S.  C.  Chang, 

R.  L.  Reagan  and  A,  L.   Brueckner.   Poultry  Sci.   XXXIX(6)  :  1443-1446. 

November,  1960. 


Project  No. 


CURRENT  PROJECTS 


(These  are  projects  and  not  publications  available  to  the  public) 


Department  of  Agricultural  Economics 

A-18-ani  An  Analysis  of  Alternative  Adjustments  in  Farm  Organization.  Sidney  Ishee 
and  G.  N.  Nichols,  Jr. 

A-18-an  An  Economic  Analysis  of  Cage  and  Floor  Methods  of  Commercial  Egg  Produc- 
tion. R.  A.  Murray. 

A-18-ao        An  Analysis  of  Forage  Storage  on  Dairy  Farms.  J.  W.  Wysong. 

A-18-ap        Economic  Profitability  of  Vegetable  Production  in  Maryland.  Sidney  Ishee. 

A-18-aq  Economic  Effects  of  Vertical  Integration  on  the  Production  and  Marketing  of 
Maryland  Farm  Products.  Sidney  Ishee. 

A-18-ar  Economies  of  Scale  in  the  Production  of  Fluid  Milk  on  Specialized  Dairy  Farms 
in  Maryland.  J.  W.  Wysong  and  Phillip  Stowell. 

A-19-V  An  Analysis  of  the  Distribution  of  Highway-User  Taxes  for  Rural  and  Urban 

Highways  in  Maryland.  W.  P.  Walker. 

A-19-W  Comparison  of  Tax  Resources,  Efforts  and  Sacrifices  Among  Counties  in  Sup- 
porting County  Functions  in  Maryland.  W.  P.  Walker. 

A-19-X  Impact  of  Highway  Programs  Upon  Economic  Development  of  Areas  in  Mary- 

land. W.  P.  Walker. 

A-26-az  An  Economic  Analysis  of  Soybean  Marketing  In  Maryland.  G.  C.  Taylor  and 
Bhagwant  Singh. 

A-26-b  Membership  Relations  and  Educational  Programs  of  Farmer  Cooperatives  in 

Maryland.  R.  J.  Beiter. 

A-26-ba  Sales  Organizational  Aspects  of  Quality  Control  in  the  Marketing  of  Fruits  and 
Vegetables.  D.  A.  Swope,  F.  R.  Todd,  Jr.,  and  P.  F.  Brown. 

A-26-bb  Impact  of  Recent  Trends  in  Specification  Production  and  Buying  of  Livestock 
on  Market  Organization  and  Services.  H.  D.  Smith  and  J.  N.  Smith. 

A-26-bc  Adjustments  of  Maryland  Milk  Processing-Distribution  Systems  and  Practices 
to  Changing  Conditions.  G.  M.  Beal  and  Ray  Fox. 

A-26-bd  Adjustments  in  Broiler  Industry  Related  to  Area  Competition  and  Market 
Demand.  H.  D.  Smith  and  grad.  assistant. 

A-26-be  A  Market  Analysis  for  Distribution  of  Dressed  Poultry  in  the  Baltimore- 
Washington  Area.  H.  D.  Smith  and  Nazar  Elissa. 

A-26-bf  Improving  Auction  Warehouse  Facilities  and  Methods  of  Marketing  Maryland 
Tobacco.  G.  M.  Beal  and  R.  M.  Jones. 

Department  of  Agricultural  and  Extension  Education 

T-6  Identification  of  High  School  Educational  Experiences  Affecting  the  Success  of 

Students  in  the  College  of  Agriculture.  Clodus  Smith  and  Glenn  Baird. 

Department  of  Agricultural  Engineering 
R-ll-e  Structures  and  Equipment  for  Tobacco  Stripping.  P.  N.  Winn,  G.  J.  Burkhardt, 

J.  H.  Hoyert  and  O.  E.  Street. 
R-ll-f  Mechanization  of  Tobacco  Harvest.  P.  N.  Winn,  G.  J.  Burkhardl,  R.  L.  Green, 

E.  W.  Martin,  N.  Martin,  J.  H.  Hoyert  and  J.  Berlijn. 
R-16  Pneumatic  Handling  of  Chopped  Forage.  K.  E.  Felton,  G.  J.  Burkhardt,  E.  W. 

Martin  and  John  Foster. 
R-18  Development  of  Equipment  and    Improved   Methods  for  Harvesting  Sweet 

Potatoes.  G.  J.  Burkhardt,  E.  W.  Martin,  L.  E.  Scott  and  H.  S.  Todd. 
R-20  Principles  of  Separating  Crop  from  Soil  in  Harvesting  Root  Crops.  G.  J.  Burk- 

hardt, Paul  Winn,  E.  W.  Martin,  L.  E.  Scott  and  H.  S.  Todd. 
R-21  Development  and  Construction  of  Specialized  Facilities  and  Equipment  for  Use 

in  Agricultural  Research.  G.  J.  Burkhardt  and  E.  W.  Martin. 
RB-ll-g        Tobacco  Housing.  (In  cooperation  with  the  Department  of  Agronomy)  O.  E. 

Street,  John  Hoyert,  P.  N.  Winn,  G.  F.  Burkhardt,  R.  L.  Green,  E.  W.  Martin 

and  N.  Martin. 
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Department  of  Agronomy 

B-43  Soybean  Varietal  Improvement.  R.  C.  Leffel  and  W.  D.  Hanson. 

B-50  Breeding  for  Better  Dent  Corn.  R.  G.  Rothgeb  and  staff  assistants. 

B-56-g  Ladino  Clover  Breeding  Disease  and  Insect  Investigations.  R.  C.  Leffel. 

B-56-i  Breeding  and  Evaluation  of  Improved  Varieties  of  Orchard  Grass  and  Other 

Forage  Crops.  R.  C.  Leffel. 
B-56-j  Pasture  Species  for  Beef  Production.  A.  M.  Decker  and  J.  E.  Foster. 

B-66  Wheat  Breeding  and  Evaluation.  R.  G.  Rothgeb,  J.  L.  Newcomer  and  J.  H. 

Axley. 

B-67  Varietal  Improvement  in  Barley  and  Oats.  R.  G.  Rothgeb  and  assistants. 

B-68  Effect  of  Rotational  Practices  Involving  Various  Legumes  on   the  Grov^rth, 

Quality  and  Composition  of  Maryland  Tobacco.  O.  E.  Street,  C.  G.  McKee, 

J.  H.  Hoyert,  J.  E.  McMurtrey,  Jr.,  and  J.  D.  Bowling. 
B-70  A  Study  of  the  Growth  Characteristics  of  Foxtail  (Setaria  spp. )  as  Related  to 

Chemical  Control  Measures.  P.  W.  Santelmann,  J.  A.  Meade  and  N.  C.  Glaze. 
B-71  Performance  of  Grain  Sorghum  Hybrids  in  Maryland.  R.  G.  Rothgeb  and 

assistants. 

B-72  Evaluation  of  Varietal  Purity  and  Identity  of  Seeds  of  Improved  Strains  of 

Alfalfa.  J.  L.  Newcomer. 
B-73  Clipping  Management  Effects  on  the  Productivity  and  Persistence  of  Perennial 

Grasses  Under  Two  Nitrogen  Levels.  A.  M.  Decker,  N.  A.  Clark  and  J.  T. 

Raese. 

B-74  The  Effects  of  Nitrogen  Rates  and  Clipping  Frequency  on  the  Performance  of 

Midland  Bermudagrass  (Cynodon  daclylon  (L)  Pers.)  A.  M.  Decker. 

B-75  Use  of  Sod-seeded  Forage  Crops  to  Supplement  Existing  Permanent  Pastures. 

A.  M.  Decker,  F.  G.  Swain,  W.  C.  Hulburt  and  A.  L.  Steinhauer. 

B-76  Red  Clover  Breeding  Investigations.  R.  C.  Leffel. 

B-77  Forage  Crop  Variety  Evaluation  in  Maryland.  R.  C.  Leffel,  A.  M.  Decker  and 

N.  A.  Clark. 

B-78  The  Control  of  Weeds  in  Cultivated  Crops,  Turf  and  Brush.  P.  W.  Santel- 

mann, J.  A.  Meade  and  N.  C.  Glaze. 

B-79  Use  of  Herbicides  to  Control  Weeds  in  Forages.  J.  A.  Meade  and  P.  W. 

Santelmann. 

B-80  Physiological  and  Ecological  Investigations  of  the  Effect  of  the  Herbicides  on 

Plants.  J.  A.  Meade  and  P.  W.  Santelmann. 
B-81  Preplant  Herbicides  for  Tobacco  Plant  Beds,  and  their  Influence  on  Seedling 

Production.  O.  E.  Street,  O.  D.  Morgan,  Jr.,  J.  H,  Hoyert,  J.  E.  McMurtrey, 

Jr.,  and  H.  E.  Heggestad. 
B-82  Fertility  and  Clipping  Management  Effects  on  the  Productivity  and  Persistence 

of  Annual  Pasture  Grasses.  N.  A.  Clark. 
B-83  Forage  Crop  Development  Under  Controlled   Soil  Temperature  Conditions. 

A.  M.  Decker  and  N.  H.  MacLeod. 
B-85  Late  Planting  and  Winter  Survival  in  Oats.  R.  G.  Rothgeb,  and  assistants. 

3-87  Factors  Contributing  to  Maximum  Production  in  Maryland  Tobacco.  O.  E. 

Street,  J.  H.  Hoyert,  J.  D.  Bowling  and  J.  E.  McMurtrey,  Jr. 
J-89  Studies  of  Some  Fundamental  Physiochemical  Relationships  of  Tobacco  with 

Respect  to  Cultural,  Fertilization,  Curing  and  Fermentation  Practices.  R.  O. 

Rothgeb,  grad.  assistants,  T.  C.  Tso,  R.  N.  Jeffrey,  J.  E.  McMurtrey  and  H. 

M.  Tysdal. 

Kj-2  Grazing  Study  with  Lactating  Dairy  Cows  on  Summer  Annual  Pastures.  N.  A. 

Clark,  R.  W.  Hempken  and  J.  H.  Vandersall. 
tQ-83  Yield  and  Quality  of  Selected  Crops  Receiving  Supplemental  Irrigation,  In- 

cluding Relationships  of  Moisture  to  Species,  Fertilizers  ?nd  Cultural  Practices. 
(In  cooperation  with  Department  of  Horticulture)  A.  M.  Decker,  Jr.,  E. 
Strickling  and  O.  E.  Street. 
■OQR-84  Climatological  Relationship  to  Plant  Growth  Employing  Supplemental  Irriga- 
tion. (In  cooperation  with  Departments  of  Agricultural  Engineering  and  Horti- 
culture) O.  E.  Street,  A.  M.  Decker,  Edward  Strickling,  C.  W.  Reynolds,  P. 
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N.  Winn,  M.  L.  Blaxic,  H.  H.  Engelbrecht,  C.  A.  Britt,  H.  E.  Heggested,  J.  E. 
McMurtrey  and  J.  K.  McGuire. 

0-48  Morphologic  Studies  of  Maryland  Soils  as  Related  to  Classification  and  Cor- 

relation. G.  A.  Bourbeau,  W.  Winant  and  J.  A.  Pomerening. 

0-54  Clay  and  Secondary  Mineral  Genesis  in  Maryland  Soils.  G.  A.  Bourbeau,  Shiraj 

H.  Khan  and  Lee  Moser. 

0-55  Soil  Test  Studies.  John  Axley  and  Clifford  Simonson. 

0-56  Factors  Affecting  the  Formation  and  Destruction  of  Soil  Aggregates.  Edward 

Strickling,  Jack  Conaway  and  George  Malley. 
0-57  A  Study  of  Ammonium  as  a  FertiUzer  and  Ammonium  Retention  in  Soils.  J. 

H.  Axley. 

0-59  Response  of  Orchardgrass  to  Various  Rates  and  Ratios  of  Potassium  and  Nitro- 

gen Fertilization.  C.  B.  Kresge. 

O-60  The  Effect  of  Various  Rates  and  Frequencies  of  Potassium  Applications  on  Yield, 

Persistence  and  Chemical  Composition  of  Alfalfa  and  Alfalfa-Orchardgrass.  C. 
B.  Kresge. 

0-61  Comparison  of  the  Effect  of  Several  Nitrogen  Sources  on  Yield  and  Nitrogen 

Content  of  Grass  Under  Field  Conditions.  C.  B.  Kresge. 

0-62  The  Response  of  Forages  and  Certain  Grain  Crops  to  Fertilizers  as  Related  to 

Rates  and  Ratios  and  Methods  of  Application.  J.  H.  Axley. 

0-63  Resp>onse  of  Orchard  Grass  to  Various  Sources  of  Nitrogen  and  their  Time  of 

Application.  C.  B.  Kresge. 

0-64  Response  of  Beniuidagrass  to  Various  Rates  and  Ratios  of  Potassium  and  Nitro- 

gen Fertilization.  C.  B.  Kresge,  A.  M.  Decker  and  N.  A.  Clark. 

Department  of  Animal  Husbandry 

C-14  A  Study  of  the  Productiveness  of  Purebred  Beef  Cattle  in  Maryland.  W.  W. 

Green,  John  Buric  and  J.  E.  Foster. 
C-14-a  Effect  of  Early  Weaning  on  the  Duration  of  Maternal  Influences  in  Beef 

Calves.  W.  W.  Green,  John  Buric  and  W.  J.  Corbett. 
C-14-d  Group  Versus  Individual  Feeding  of  Weaned  Beef  Calves.  John  Buric,  J.  E. 

Foster,  and  W.  W.  Green. 
C-21  The  Effect  of  Specific  Metabolites  Upon  Growth  Rate  and  General  Condition 

of  Sheep.  E.  C.  Leffel,  S.  M.  Meredith  and  P.  H.  Engle. 
C-25  A  Study  of  Rimien  Metabolism  in  the  Sheep.  E.  C.  Leffel,  R.  J.  Komarek,  L. 

W.  Smith  and  J.  E.  Foster. 
C-25-a         The  Effects  of  Roughage  Preparation.  E.  C.  Leffel,  L.  W.  Smith  and  J.  E. 

Foster. 

C-28  A  Study  of  the  Effect  of  the  Form  in  Which  Feeds  are  Fed  to  Swine.  E.  P. 

Young,  F.  C.  Wingent  and  J.  E.  Foster. 
C-31-a  Comparison  of  Pelleted  versus  Unpelleted  Barley  for  Feeding  Weaned  Beef 

Calves.  John  Buric,  J.  E.  Foster  and  E.  C.  Leffel. 
C-31-b  Comparison  of  Morea  versus  Oil  Meal  as  a  Supplement  for  Feeding  Weaned 

Beef  Calves.  John  Buric,  J.  E.  Foster  and  E.  C.  Leffel. 
C-32  A  Study  of  the  Value  of  Systemic  Insecticides  in  the  Control  of  Ox  Warbles, 

Hypoderma  lineatum  (DeVill.)  and  H.  bovis  (L).  John  Buric,  J.  E.,  Foster, 

E.  C.  Leffel  and  W.  T.  Johnson. 
C-33  A  Study  of  the  Effect  of  Menhaden  Fish  Meal  on  the  Quality  of  Protein  of 

Swine  Diets  and  on  Total  Crude  Protein  Requirements  for  Growth  of  Swine. 

E.  P.  Young,  J.  E.  Foster,  D,  G.  Snyder  and  R.  R.  Kifer. 
C-34  A  Study  of  the  Nutritional  and  Physiological  Influences  on  Variability  of 

Ovulation  Rate  and  Embryonic  Survival  in  Swine.  E.  P.  Young,  W.  W.  Green, 

W.  W.  Martel  and  J.  E.  Foster. 
C-35  Studies  on  the  Efficiency  and  CompK>sition  of  Growth  in  Swine  as  Affected  by 

Protein  and  Energy  Consumption.  E.  P.  Young,  E.  C.  Leffel,  W.  W.  Martel, 

J.  E.  Foster  and  G.  F.  Combs. 
C-36  A  Study  of  Factors  Affecting  the  Utilization  of  Non-protein  Nitrogen  in  High 

Roughage  Diets  for  Ruminants.  E.  C.  Leffel  and  N.  Satapathy. 
C-37  A  Comparison  of  Different  Roughage  Grain  Ratios  for  Optimum  Gains  for 

Developing  Weanling  Beef  Heifers.  John  Buric,  J.  E.  Foster  and  E.  C.  Leffel.  I 
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Department  of  Botany 

F-12  The  Native  Plants  of  Maryland,  Their  Occurrence,  Distribution  and  Economic 

Importance.  R.  G.  Brown  and  M.  L.  Brown. 
F-17  Forest  Tree  Improvement  by  Chromosome  Doubling  of  Haploid  Sporophytes. 

R.  D.  Rappleye. 

F-18  Genetic  Control  of  the  First  Division  Association  of  Homologous  Chromosomes 

and  Fertility  in  Zea  May^  and  Capsicum  frutescens.  D.  T.  Morgan. 

J-91  Fungicidal  Materials  on  Cellular  Metabolism  and  Their  Usefulness  for  the 

Field  Control  of  Vegetable  Diseases.  H.  D.  Sisler,  J.  G.  Kanitzes,  R.  A.  Pater- 
son  and  graduate  assistants. 

J-93  Treatment  of  Soil  and  Underground  Parts  of  Plants  for  the  Control  of  Plant 

Diseases.  O.  D.  Morgan,  J.  G.  Kantzes,  L.  R.  Krusberg,  J.  B.  Wilson  and  R.  C. 
LefiTel. 

J-95  Development  of  Improved  Strains  of  Maryland  Tobacco  Resistant  to  Diseases. 

O.  D.  Morgan,  O.  E.  Street  and  John  Hoyert. 
J-96  Occurrence,  Distribution,  Biology  and  Control  of  Plant  Parasitic  Nematodes 

in  Maryland.  W.  R.  Jenkins,  R.  A.  Rohde,  J.  G.  Kantzes,  O.  D.  Morgan  and 

L.  R.  Krusberg. 

J-97  Physiology  of  Plant  Parasitic  Nematodes  and  the  Plant  Nematode  Interaction. 

L.  R.  Krusberg  and  graduate  assistants. 

J-98  Identification,  Characterization  and  Control  of  Certain  Viruses  AfTecting  Eco- 

nomic Plants  in  Maryland.  H.  D.  Sisler  and  O.  D.  Morgan. 

J-99  The  Nature  and  Control  of  Root  Rots  Involved  in  Decline  of  Boxwood  and 

Other  Woody  Ornamental  Plants  in  Maryland.  J.  B.  Wilson  and  L.  R.  Krus- 
berg. 

J-100  Nature  and  Control  of  Major  Field  and  Storage  Diseases  of  Sweet  Potatoes  in 

Maryland.  J.  G.  Kantzes  and  graduate  assistants. 
K-8-C  Biophysical  and  Biochemical  Factors  in  Plant  Nutrition.  H.  G.  Gauch,  R.  W. 

Krauss,  Raymond  Gallaway,  M.  D.  Mathes,  L.  Carleton,  L.  Hare  and  J. 

Bowen. 

Department  of  Dairy  Husbandry 
G-34  Chemical  Changes  in  Milk  Fat  as  Related  to  the  Flavor  of  the  Milk.  R.  L.  King 

and  Mark  Keeney. 

G-35  The  Analysis  of  Dairy  Products.  Mark  Keeney  and  L.  A.  Wishner. 

G-37  Physiology  of  Metabolic  Diseases  of  Cattle.  W.  F.  Williams,  R.  W.  Hemken, 

W.  H.  Choate,  H.  H.  Head  and  S.  D.  Lee. 
G-38  The  Endocrine  Regulations  of  Glucogenesis  and  Glucose  Metabolism  as  Related 

to  Milk  Secretion.  W.  F.  Williams,  R.  F.  Davis,  H.  H.  Head  and  J.  D.  Connolly. 
G-39  Studies  on  the  Mode  of  Digestion,  Absorption  and  Utilization  of  Feeds  by 

Ruminants  and  their  Associated  Bacteria.  W.  E.  Stewart,  R.  N.  Doetsch  and 

R.  F.  Davis. 

3-40  Influence  of  High  Temperature  Heat  Treatment  on  Certain  Physical  and 

Chemical  Properties  of  Milk.  J.  F.  Maittick  and  Mark  Keeney. 

j-42  Methods  of  Processing  and  Other  Factors  Affecting  the  Quality  of  Ice  Cream. 

W.  S.  Arbuckle  and  William  Venter. 

jr-46  The  Relationship  of  the  Hypophyseal  Growth  Hormone  and  of  the  Pituitary- 

Adrenal  System  to  the  Productive  Capacity  of  Dairy  CaCtle  for  Reproduction 
and  Milk  Production.  W.  F.  Williams  and  S.  D.  Lee, 

j-47  The  Nutritive  Evaluation  of  Forages.  R.  W.  Hemken,  R.  F.  Davis  and  N.  A. 

Clark. 

j-48  Flavor  Quality  of  Concentrated  Milk  Products  as  a  Factor  in  Milk  Utiliza- 

tion and  Marketing.  Mark  Keeney. 

j-50  The  Physiology  of  Mammary  Gland  Growth  and  Development  and  the  Initia- 

tion and  Maintenance  of  Lactation  with  Particular  Reference  to  Endocrine 
Relationships.  W.  F,  Williams  and  G.  D.  Turner. 

J-51  A  Study  of  the  Effects  of  Pelleting  and  Heating  of  Feeds  Upon  Body  Composi- 

tion, Growth  and  Milk  Secretion  in  Ruminants.  R.  W.  Hemken,  R.  L.  King 
and  J.  H.  Vandersall. 
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G-52  A  Study  of  Factors  Affecting  the  Voluntary  Intake,  Availability  and  Utiliza- 

tion of  Nutrients  in  Forages  for  Growth  and  Milk  Production.  J.  H.  Vander- 
sall,  R.  W.  Hemken,  N.  A.  Clark  and  R.  F.  Davis. 

G-53  A  Study  of  the  Development,  Improvement  or  Standardization  of  Manufactur- 

ing Processes  for  the  Production  of  Various  Cheeses  and  the  Effect  of  Specific 
Factors  on  the  Flavor,  Body  and  Texture  of  these  Cheeses.  J.  F.  Mattick. 

GC-45  Studies  on  the  Physiological  and  Biochemical  Nature  of  Bloat.  (In  cooperation 

with  Department  of  Animal  Husbandry)  W.  E.  Stewart,  E.  C.  LefTel,  R.  J. 
Komarek,  J.  E.  Foster  and  R.  F.  Davis. 

BG-1  The  Comparison  of  Nitrogen  Fertilized  Grasses  with  a  Grass-Legume  Mixture 

for  Lactating  Dairy  Cows.  (In  cooperation  with  Department  of  Agronomy) 
N.  A.  Clark,  A.  M.  Decker,  R.  W.  Hemken  and  J.  I.  Leslie. 

Department  of  Entomology 
H-29-n         Chemical  Control  of  Insect  Pests  of  Sweet  Corn.  L.  P.  Ditman  and  F.  P.  Harri- 
son. 

H-35-b  Nursery  Insects.  The  Control  of  Arthropod  Pests  of  Azalea  with  Systemic 
Insecticides.  W.  T.  Johnson  and  W.  E.  Bickley. 

H-46-e  Continued  Studies  on  the  Efficiency  of  Fixed-Boom  Low-Volume  Sprayers  and 
the  Development  of  New  Insecticides.  L.  P.  Ditman,  G.  F.  Burkhardt,  J.  T. 
Whitlaw,  Jr.,  W.  E.  Bickley  and  graduate  students. 

H-48  Control  of  the  Codling  Moth  and  Careful  Observations  on  Possibility  of  Re- 

sistant Strains.  W.  E.  Bickley,  Castillo  Graham  and  E.  R.  Krestensen. 

H-56  Patuxent  Project  on  the  Effect  of  Soil  Conservation  Upon  Insect  Populations. 

H.  B.  Owens,  L.  P.  Ditman  and  W.  E.  Bickley. 

H-61  The  Biology  and  Distribution  of  Macropsis  Trimaculala  Fitch.  W.  E.  Bickley 

and  E.  R.  Krestensen. 

H-64  An  Evaluation  of  the  Effectiveness  of  Commercial  Insect  Control  Practices  on 

Canning  Crops.  L.  P.  Ditman. 
H-67  Insecticidal  Residues  on  Vegetable  and  Forage  Crops.  L.  P.  Ditman,  J.  T. 

Whitlaw,  Jr.,  and  graduate  students. 
H-69  Identification  and  Control  of  the  Various  Species  of  Mites  Causing  Damage  to 

Apple  Orchards.  W.  E.  Bickley,  Castillo  Graham  and  E.  R.  Krestensen. 
H-71-a         The  Clover  Root  Curculio.  W.  G.  Phillips,  W.  E.  Bickley  and  L.  P.  Ditman. 
H-71-c  Insects  Affecting  Soybeans.  W.  E.  Bickley,  A.  L.  Steinhauer,  T.  L.  Bissell  and 

R.  H.  Ratcliffe. 

H-71-d         Alfalfa  Insects,  Their  Biology  and  Control.  A.  L.  Steinhauer  and  W.  E.  Bickley. 

H-72  Physiology  of  Insect  Reproduction.  J.  C.  Jones  and  graduate  students. 

H-73-a  The  Mosquito  Fauna  in  Selected  Swamps,  Marshes  and  Impoundments.  W.  E. 
Bickley,  and  P.  M.  Brickey. 

H-73-C  Feeding  Habits  of  Maryland  Mosquitoes  in  Relation  to  Eastern  Equine  En- 

cephalitis. W.  E.  Bickley,  R.  F.  Byrne  and  graduate  students. 

H-74  Biology  and  Control  of  Tobacco  Insects.  F.  P.  Harrison. 

H-75  The  Taxonomy  of  the  Aspidiotus  howardi  Ckll.  Complex  (Homoptera:  Coc- 

coidea).  J.  A.  Davidson  and  W,  E.  Bickley. 
H-76  Comparative  Morphology  nnd  Physiology  of  Insect  Blood  Cells.  J.  C.  Jones 

and  graduate  students. 

H-77  The  SusceiJtibility  of  the  Red-Banded  Leaf  Roller  Argyrotaenia  velutinana 

(Wlkr.)  to  TDE.  W.  E.  Bickley  and  E.  R.  Krestensen. 
H-78  Metabolism  of  Essential  Nutrients  and  Insecticidal  Chemicals  in  Insects.  A.  L. 

Steinhauer  and  graduite  students. 
H-79  Clasrification  of  CIreen  Lacewings  ( Chrysopidae :  Neuroptera).  W.  E.  Bickley 

and  R.  .\.  Bram. 

H-80  Classification  of  the  Neotropical  Mosquitoes  of  the  Subgenus  Culex.  W.  E. 

Bickley  and  R.  A,  Bram. 

Home  Economics — Department  of  Foods  and  Nutrition 

Y-1  The  Effect  of  Different  Quality  and/or  Quantities  of  Dietary  Protein  on  Serum 

Lipid  Levels.  Pela  Braucher,  L.  M.  Dyke,  Virginia  Dawson,  Genevieve  Watkins 
and  Helen  Sullivan. 
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Home  Economics — Department  of  Textiles  and  Clothing 

Measurements  of  Air  Permeability  on  Selected  Garment  Fabrics  Before  and 
with  Wear.  Eleanor  Young  and  T.  Faye  Mitchell. 

Department  of  Horticulture 

Effect  of  Environmental  Factors  and  Cultural  Practices  on  the  Growth  and 
Flowering  of  Greenhouse  Potted  Plants.  J.  B.  Shanks,  C.  B.  Link  and  Lemoyne 
Hogan. 

Effect  of  Environmental  Factors  and  Cultural  Practices  on  the  Growth  and 
Flowering  of  Greenhouse  Cut  Flower  Crops.  C.  B.  Link  and  J.  B.  Shanks. 
The  Relationship  of  Growth  Regulators  and  Certain  Environmental  Factors  on 
the  Flowering  of  the  Azalea  (Rhododendron).  C.  B.  Link,  J.  B.  Shanks  and 
D.  J.  Ballantyne. 

Factors  Influencing  the  Induction,  Formation,  and  Development  of  the  In- 
fluorescence  in  Hydrangea  macrophylla  (Thunb.)  J.  B.  Shanks,  C.  B.  Link 
and  P.  L.  Smeal. 

Adaptation  of  Fruit  Varieties  and  New  Seedlings  to  Maryland.  I.  C.  Haut,  F. 
J.  Lawrence  and  A.  H.  Thompson. 

Environmental  Factors  and  Cultural  Practices  in  Relation  to  the  Growth  and 
Fruiting  Responses  of  Fruits.  A.  H.  Thompson.  L.  E.  Scott,  F.  J.  Lawrence,  B. 
L.  Rogers,  I.  C.  Haut  and  S.  H.  Todd. 

Chemical  Thinning  of  Apples  and  Peaches.  A.  H.  Thompson  and  B.  L.  Rogers. 
Boron  Nutrition  of  the  Apple  in  Relation  to  the  Development  of  Bitter  Pit  and 
of  Red  Color  and  Finish.  A.  H.  Thompson,  A.  A.  Hewitt,  W.  J.  Bramlage,  B. 
L.  Rogers  and  H.  G.  Gauch. 

Relation  of  the  Level  of  Mineral  Nutrients  in  the  Plant  tO'  Growth  and  Fruiting 
of  the  Strawberry  with  Particular  Reference  to  Nitrogen.  L.  E.  Scott,  CI.  J. 
Stadelbacher,  W.  A.  Matthews  and  I.  C.  Haut. 

Mineral  Nutrition  of  the  Apple  with  Reference  to  Growth,  Fruitfulness  and  the 
Development  of  Internal  Bark  Necrosis.  A.  H.  Thompson,  B.  L.  Rogers,  J.  A. 
Borden,  D.  L.  Heinicke  and  L.  E.  Scott. 

Rapid  Nutritive  Evaluation  of  Processed  Vegetables.  Amihud  Kramer,  L.  E. 
Scott  and  E.  H.  Ahmed. 

Development  of  Specifications  for  Canned  Food  Quality.  Amihud  Kramer,  F.  C. 
Cooler,  R.  C.  Wiley,  B.  A.  Twigg,  Jane  Cooler  and  Mildred  Modrey. 
Development  of  New  Products  and  Improved  Processing  Methods.  R.  C.  Wiley, 
Amihud  Kramer,  B.  A.  Twigg,  M.  Modrey,  T.  Chase  and  J.  Cooler. 
Development  of  Objective  Grades  and  Standards  and  Qinlity  Control  Method 
for  Vegetables.  Amihud  Kramer,  R.  C.  Wiley,  L.  E.  Scott,  J.  Ewell  and  Jane 
Cooler. 

Suitability  of  New  Varieties  of  Horticultural  Crops  for  Canning  and  Freezing, 
W.  L.  Hollis,  B.  A.  Twigg,  Amihud  Kramer,  F.  C.  Stark,  L.  E.  Scott  and 
R.  C.  Wiley. 

Quality  Improvement  of  Canned  Apple  Slices  and  Sauce  Through  Studies  of 
the  Relation  of  Water  Insoluble  Constituents  of  the  Fresh  Fruit  to  the  Textural 
Quality  of  the  Processed  Product.  R,  C.  Wiley,  G.  E.  Stembridge,  Amihud 
Kramer.  M.  Modeiy  and  T.  Chase. 

Bulk  Packa<;ing  and  Shipping  of  Raw  Vegetables.  Amihud  Kramer,  F.  W. 
Cooler  and  B.  A.  Twigg. 

A  Study  of  Re",ional  .Adaptation  of  Ccrt:Mn  Vegetable  Crops  and  Varieties  in 
Maryland.  W.  L.  Hollis,  C.  W.  Reynolds,  F.  C.  Stark,  L.  E.  Scott,  J.  G.  Kant- 
zes  and  W.  A.  Matthews. 

Crop  Management  Studies  with  Vegetable  Crops.  W.  L.  Hollis,  F.  C.  Stark, 
C.  W.  Reynolds  and  H.  H.  Engelbrccht. 

Changes  in  Chemical  Composition  of  the  Sweet  Potato  During  Development, 
Storage  and  Processing  as  Related  to  Quality  of  the  Final  Product.  L.  E.  Scott, 
W.  A.  Matthews,  F.  C.  Stark  and  R.  A.  Baumgardner. 

Influence  of  Nutrient  Intensity  and  Balance  on  the  Growth,  Yield  and  Quality 
of  Cauliflower.  C.  W.  Reynolds  and  F.  C.  Stark. 


85 


Q-81  Cantaloupe  Breeding  and  Selection  with  Particular  Reference  to  Quality  and 

Resistance  to  Defoliation.  F,  C.  Stark  and  W.  A.  Matthews. 

Q-81-b  Sweet  Potato  Breeding  and  Selection  with  Particular  Reference  to  Quality  and 
Resistance  to  Cracking.  F.  C.  Stark,  W.  A.  Matthews  and  L.  E,  Scott. 

Q-81-c  Sweet  Corn  Breeding  with  Particular  Reference  to  the  Utilization  of  Cytoplas- 

mic Male  Sterility  in  the  Production  of  Fj  Hybrid  Seed  Com.  R.  J.  Snyder  and 
Gordon  Johnston. 

Q-82  Tomato  Breeding  and  Selection  with  Particular  Reference  to  Greater  Resistance 

to  Cracking  and  to  Late  Blight.  F.  C.  Stark  and  W.  A.  Matthews. 

BQ-83  Yield  and  Quality  of  Selected  Crops  Receiving  Supplemental  Irrigation,  Includ- 

ing Relationships  of  Moisture  to  Species,  Fertilizer  and  Cultural  Practices.  ( In 
cooperation  with  Department  of  Agronomy)  O.  E.  Street,  A.  M.  Decker,  J.  E. 
Strickling,  C.  W.  Reynolds  and  F.  C.  Stark. 

QRA-1  The  Retention  of  Market  Quality  of  Sweet  Potatoes  by  Improved  Methods  of 
Harvesting,  Grading  and  Handling.  (In  cooperation  with  Departments  of  Agri- 
cultural Economics  and  Agricultural  Engineering)  L.  E.  Scott,  W.  A.  Matthews, 

F.  C.  Stark,  H.  S.  Todd,  G.  J.  Burkhardt,  Paul  Winn  and  D.  A.  Swope. 

Department  of  Poultry  Husbandry 

M-32-1  Study  of  Factors  Influencing  or  Controlling  the  Onset  of  Molt.  Mary  Juhn, 
C.  D.  Quigley  and  C.  S.  Shaffner. 

M-32-m  Genetic  Differences  in  Alkaline  Phosphatase  Concentration  of  Blood  Sera  as 
Related  to  Differences  in  Egg  Production  and  Egg  Quality.  F.  H.  Wilcotx, 
C.  S.  Shaffner,  H.  V.  Auger,  P.  M.  Macomber  and  H.  R.  Wilson. 

M-33-e         Genetic  Control  of  Serum  Cholesterol  Level.  F.  H.  Wilcox,  C.  S.  Shaffner, 

C.  E.  Clark,  H.  V.  Auger  and  P.  M.  Macomber. 

M-34-e         Selective  Breeding  of  Medium  Sized  Turkeys  for  Improvement  of  Economic 

Qualities.  C.  S.  Shaffner,  G.  D.  Quigley  and  C.  E.  Clark. 
M-35-m        Development  of  Improved  Rations  and  Feeding  Methods  for  Laying  Chickens. 

G.  F.  Combs,  N.  V.  Helbacka,  Ernest  Bossard,  James  Casterhne,  Aaron  Span- 
dorf  and  C.  S.  Shaffner. 

M-48  Microbiological  Studies  Pertaining  to  Poultry  Nutrition.  M.  S.  Shorb,  Pauline 

Lund,  W.  O.  Pollard  and  H.  V.  Auger. 
M-49  Vitamin  Br.  and  Chick  Nutrition.  M.  S.  Shorb  and  W.  O.  Pollard. 

M-51  Development  of  Improved  Objective  Methods  for  Detecting  Meat  Spots  in  the 

Hen's  Egg  as  Related  to  Quality  in  Egg  Marketing.  N.  V.  Helbacka,  J.  L. 

Casterline,  Jr.,  and  S.  W.  Patch. 
M-53  A  Study  of  the  Relationships  Between  High  Ambient  Temperature  and  the 

Shell  Thickness  of  Market  Eggs.  N.  V.  Helbacka,  C.  Smith  and  J.  L.  Casterline. 
M-55  The  Perception  and  Preference  of  Chickens  for  Different  Colors.  G.  D.  Quigley. 

M-56  Effects  of  the  Chicken  Body  Louse  on  Egg  Production  and  Performance.  C.  D. 

Quigley. 

M-lOO  Quality  Retention  in  Poultry  Meats  as  Influenced  by  Methods  of  Processing. 

N.  V.  Helbacka,  S.  W.  Patch,  J.  L.  Casterline,  C.  S.  Shaffner  and  W.  F. 
Bratten. 

M-200  Studies  on  Improved  Broiler  Nutrition.  G.  F.  Combs,  J.  L.  Nicholson,  N.  V. 

Helbacka,  B.  Panda  and  R.  D.  Creek. 
M-201  Vitamins  and  Unidentified  Organic  Factors  in  Poultry  Nutrition.  G.  F.  Combs, 

W.  C.  Supplees,  R.  D.  Creek,  J.  L.  Nicholson  and  D.  L.  Pope. 
M-202  Protein  and  Amino  Acids  in  Poultry  Nutrition.  G.  F.  Combs,  P.  F.  Twining, 

D.  L.  Pope,  Aaron  Spandorf  and  E.  Bossard. 

M-203  Trace  Minerals  in  Poultry  Nutrition.  G.  F.  Combs,  W.  C.  Supplee,  R.  D. 

Creek,  N.  V.  Helbacka,  B.  Panda  and  O.  D.  Keene. 
M-204  Nutrition  and  Bone  Anomalies  in  Chicks  and  Turkeys.  R.  D.  Creek,  Valeria 

Vasaitis  and  W.  O.  Pollard. 
M-300  Factors  Affecting  the  Fertilizing  Ability  of  Chicken  Semen.  F.  H.  Wilcox,  C.  S. 

Shaffner,  G.  C.  Harris,  H.  R.  Wilson,  U.  B.  Blackwood,  C.  E.  Clark,  R.  G. 

Clark  and  R.  E.  Seagrave. 
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M-301  Effect  of  Ambient  Temperature  on  Efficiency  of  Broiler  Production.  C.  S. 

ShafTner,  G.  F.  Combs,  G.  D.  Quigley  and  D.  L.  Pope. 
M-400  Effect  of  Protein  Adequacy  on  the  Efficiency  of  Selection  for  Early  Fattening 

of  Turkeys.  G.  S.  Shaffner,  G.  F.  Combs  and  G.  D.  Quigley. 

Department  of  Veterinary  Science 

D-52  Respiratory  Disease  of  Poultry.  H.  M.  DeVolt,  P.  J.  Vasington  and  A.  P. 

Hoist. 

D-57  Epizootiology  of  Equine  Encephalitis  in  Maryland.  R.  J.  Byrne  and  M.  J. 

Collins. 

D-58  Infectious  Bovine  Mastitis.  J.  D.  Komder  and  Rita  Sue  Showalter. 

D-59  An  Investigation  of  "Air-Sac  Infection"  in  Poultry.  M.  M.  DeVolt,  J.  K.  Noel 

and  R.  W.  March. 

D-60  Investigations  on  Brucellosis  of  Cattle.  Cornelia  M.  Cotton,  Claire  B.  Wolford 

and  Gertrude  M.  Jones. 
D-61  A  Study  of  Riuninant  Metabolism  with  Emphasis  Upon  Its  Relation  to  Ketosis. 

R.  B.  Johnson. 

D-62  Pathology  of  Breeding  Failures  in  Cattle.  R.  J.  Byrne,  F.  S.  Yancy  and  W.  R. 

Anderson. 

D-63  Study  of  Bovine  Respiratory  Diseases.  R.  J.  Byrne,  S.  C.  Chang,  L.  J.  Poelma 

and  F.  M.  Hetrick. 
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1VERSITY  OF  MARYLAND 

•ICULTURAL    EXPERIMENT  STATION 


Visitors  will  be  welcome  at  all  times,  and  will  be  given  every 
opportunity  to  inspect  the  work  of  the  Agricultural  Experiment 
Station  in  all  its  departments. 

The  Bulletins  and  Reports  of  the  Station  will  be  mailed  free  of 
charge  to  all  residents  of  the  State  who  request  them. 


University  of  Maryland 
AGRICULTURAL  EXPERIMENT  STATION 
College  Park,  Maryland 
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